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WIDGEON 


MALLARD 


KNOWN FROM DJIBOUTI TO NARSARSSUAK 

Like the five place Widgeon, the executive transport, the Mal- 
lard, is in service with companies and private owners through- 
out the world. The present production amphibian, the Grum- 
man Albatross, is in global operations with the USAF Air Rescue 
Services, the Navy, and the Coast Guard. All told, Grumman 
has built more amphibians than any other company in the world. 


ALBATROSS 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION bethpage • long island . new torn 

DESIGNERS AND BUILDERS ALSO OF THE COUGAR JET FIGHTER, S2F-L SUB-KILLER, METAL BOATS, AND AEROBILT TRUCK BODIES 




Facilities like these, devoted to material control and to research, have contributed 
much to the development of the Sundstrand Constant Speed Drive. Lightweight, 
compact, long-life Sundstrand Drives regulate alternator frequency to 400 CPS 
±14* . . . permit parallel operation— automatically — with load division within 
±2 kw . . . with an input speed ratio of 3:1 or more. Call on us for help on a-c 
power generation problems. 


SUNDSTRAND AVIATION 

Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS * Western District Office: Howthorne, California 

CONSTANT SPEIO DRIVES • AIRCRAFT ACCESSORIES 




How to keep planes from coming 
down with the cold 


B. F. Goodrich electrically heated 
rubber supplies complete protection 
against ice ar\d cold— even when the 
size and shape of the part may make 
it seem impossible. That’s because 
B. F. Goodrich engineers can design 
heated rubber to fir skin-tight around 
the trickiest curves and corners, 

A core of electric resistance wires 
sandwiched in the rubber supplies hear 
two ways: (1) either in cycles to loosen 
ice so the airstream can carry it away, 
or (2) constantly, to keep ice from 
forming in the fust place. 

Shown are nine of the many B. F. 
Goodrich heated rubber applications; 


Heated rubber keeps leading edges 
ice-free. On propellers, it prevents ice 
from reducing flying speed; on stabi- 
lizers, it assures safe control; on masts, 
it eliminates chance of snapping; on 
ruddevators, it permits accurate control 
of Flying Boom for in-flight refueling. 

Healed rubber keeps ice from chok- 
ing vital air intakes. On air Koops, jet 
engine intakes and diffusion cowls, it 
insures plentiful air supply. 

Heated rubber keeps parts operating 
at top efficiency. On oil and water lines, 
hydraulic accumulators, it provides 
correct operating temperatures, 

B, F. Goodrich electrically heated 


rubber can be made as thin as .040" for 
protected locations, and .060" for ex- 
cernal use, Ir simplifies design, saves 
weight, can be cemented right onto 
the pan. It's another exclusive develop- 
ment of B. F, Goodrich engineering 
and research for aviation. Other B. F. 
Goodrich aviation products: tires, 
wheels, brakes; De-Icers: Avcrim; in- 
flatable seals; fuel cells; Rivnuts; acces- 
sories. Write: Tie B. F. Goodrich Co., 
Aerantmtical Sales, Akron, Ohio. 

B.E Goodrich 
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lf'orf<Ts first 84' 


■nesium 


a new 


UP TO 25% 
PRICE REDUCTION 
ON SHEET AND PLATE 


New Dow facilities — now in operation — are producing magnesium sheet in 
quantily. Wider, longer — magnesium sheet now offers a brand new challeiifie to 
designers, cn^neers, manufacturers. 'I'u cut costs, to save weight, to add strength — 
to do revolutionary new things for many products — get the new magnesium slorv! 
Call the nearest Dow sales office or write the do'v chemical company, .Magnesium 
Dcparlinent, Midland, Michigan. 



Eem for dx first time, lar^ 
rruigncdam roiwig mgM weigii' 
ing rteariy a tor arc being roUM. 


SpedaUy designed, canfolly cur- 
troUed ovtia pre-heat fvige mag- 
itesium ingots just hefore roUing. 


Constant in^elion plus rigid 
produrtion eonSrels assure uni- 
form magnedum sheet quality- 


you 


depend on DOIT MAGNESIUM 






FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OE EORGING 
DESIGN AND THE DEVELOPMENT 
OE PROPER GRAIN-ELOW, WYMAN- 
GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 

WYMAN-GORDON 

Establishlff^ffS3 

FORGINGS OF A L □ M 1 N U M • M ACN ES I U M • S T E E L • T I T A N I U M 
WORCESTER. MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 

★ ★ 


NEWS DIGEST 



How New Sikorsky Copter Hunts Subs 


New Sikorsky XliSS'i demonstrates its sub-hunting techniqoe bv dipping a sonar 
detection device below the surface of the water during a recent press dcmonstratioiL 
Designer Igor Sikorsky (far left! watches tlie XHSS-1 petform. The sonar may be seen 
just above the water's surface, suspended from the copter. After sonar aud other 
anti-sub warfare devices locate the sub, the copter bunches lightweight homing 
weapons. First deliveries of the new Sikorsky arc cr pec fed to be made to Navy 
squadrons early nest year. The XHSS-1 is powered by a Lycmning-bnilt 1.5Z5-hp. 
Wright R1820 piston engine, uses a Sikots 


Domestic 

Senate Appropriations Committee 
last week approved SdO million for Civil 
Aeronautics Board airline subsidies. Tlic 
sum is $33 million less than asked by 
C.AB and duplicates House action on 
the request. The committee said the 
S-tO million is adequate to meet subsidy 
payments to Feb. 1, 1955. It directed 
the Board to "undertake a complete rc- 
r iew of subsidy payments immMiately'' 
and report to the committee not later 
than January 1955. 

.Administration has asked Congress 
for $22 million in airport aid for nscat 
1955. This is $11 million less than the 
Commerce Department request to the 
Budget Bureau. Sen, Pat McCarran 
savs the new request is "thoroughly in- 
adequate to meet urgent requirements" 
and adds that he will hght for additional 

New hirbine engine will be developed 
by Avco Manufacturing Corp.’s Lycom- 
ing Division under an Ait Force con- 
bact- Tlie powerplant project, second 
undertaken by Lycoming for USAF, 
will be centered at the Stratford. Conn., 
plant under the direction of Dr. Anselm 
Franz, vice president-turbine engineer- 
ing and desimer of the world’s first 
mass-produced aircraft turbojet- 

Aerobee sounding rocket reached an 
altitude of 90 mi- during tests at White 
Sands Proving Grounds, N. M., Aerojet- 
General Corp. reports. The builder 
says it is conducting a program to ex- 
tend the rocket's altitude "considerably 
abo\-e" 130 mi. 

Security charges last week forced sus- 
pension of three engineers at Republic 
Aviation Corp., Farmingdale, N. Y. 
The charges, made by the Eastern In- 
dustrial Personnel Security Board of 
USAF’s Security Board, range from al- 
leged Communist connections to psv- 
choneurosis. Each suspension is for dO 

USAF Academy site probably will be 
selected by Secretary of the Air Force 
Harold E. Talbott within the next 30 
days. A site commission, unable to 
agree on a location, recommended 
Alton, III.; Lake Genera, Wis-, and 
Colorado Springs. Colo. 

Navy's Avenger torpedo bomber will 
retire from fleet operational service this 
month, ending a 12-year record that 
started with the Grumman TBF-1 and 
ended with General Motors’ TBM-3. 


Navy still has 804 TBMs, plans to use 
tliem as advanced and reserve trainers 
and in utility roles. 

.A $50,000 scholarship honoring Maj. 
Lester D. Gardner, retired founder of 
the Institute of the .Aeronautical 
Sciences, has been set up by the Massa- 
chusetts Institute of Technology at 
Cambridge, Mass- 

T-34 Mentors have been ordered 
from Beeclr Aircraft Corp., Wichita, by 
F.l Salvador. The Central American 
country is scheduled to take delivery 
on the gunnery and tactical trainers in 

Financial 

Fairchild Engine & Airplane Corp., 
Hagerstown, Md., plans to release 577.- 
551 additional shares of common stock 
on or about June 29. will offer the new 
issue to present holders on a one-for- 
four basis prior to the public s,ile. 

Bell Aircraft Corp., Buffalo, N. Y.. 
has declared a mid-year dividend of $1 
on common stock, an increase of 25 
rents over the similar payment of 1953- 
The dividend is payable Aug. 1 to 
common stockholders of record June 
30. 


ky-devtioped autopilot. 

Continental Air Lines will pay a divi- 
dend of 124 cents June 30 to stock- 
holders of record June 16. 

International 

Second prototype Snease S.E.5000 
Baroudeur, France’s lightweight tactical 
jet fighter, has made its first test flight. 
The S.E. 5000 is powered by Sneema’s 
Atar 101- 

Gen. Umberto Savoia, 82, aviation 
pioneer who learned to fly with Wilbur 
Wright and helped found the Italian 
air force, died June 4 in ViareMio, Italy, 
•At the time of his death. Savoia was 
general director of the Italian Aviation 
Co, 

First commercial flight of Pakistan In- 
ternational Airvays took off last week 
from Karachi to Dacca, carrying a ca- 
pacity Super Constellation aireoach load 
of 9(5 passengers. Officials say the gov- 
ernment-owned line takes a $15 loss on 
each fare, estimate the operation will 
require $1,118,000 subsidy annually. 

French army air force has increased 
its order for Snean’s Nord 2501 Notatlas 
from 40 to 120- Snean also reports 
"some” commercial orders for the twin- 
engine, high-wing airfreighter. 
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WHO'S WHERE 




INDUSTRY OBSERVER 


►USAI’ has placed a ne\v $79-maiion contract with Nortli American 
Aviation for an undisclosed qunntit)’ of F-IOOC Super Sabre supersonic 
Rghtccs. 


►Lockheed has a USAK contract to build 20 C-HOA turboprop transports 
at its Marietta. Ga.. plant at a cost of $57 million. 


► Next USAl' equipment sell, 
arc the Lockheed XI''-104 lightweight dav 

Sirs’SK ' 

California for some time. 


flight testing and' the Northfo’p‘"^"°2"$na?h‘* 

The Snark has been vUible to patrons of a public airport in 




Division of United Aircraft 
ide the air conditioning and 
(.Aviation Week N 



a fixed pressure assigned to each flight- This is favored because in m 
parts of tlie world reports arc lacking that permit pilot to adjust altimi 
before and during flight. Abolishing flight levels based on cortec 
barometric pressure may require new instrumentation in all aircraft 


.f*thc"Bris^ m h 


► Thieblot Aircraft Co., Bethesda, Md.. now is operating the a 
at Martinsbmg. W. Va.. a former airline stop. Thieblot will use fi 
for flight-test work. 

► Air Materiel Command has 120 Fairchild C-82 transports for sale a 
|)his. Prospect is that amount of general Air Force suqjhis will grow 
■'Operation Spring Clean," now under way as economy measure. 

► Major prohlcm for manufacti 

“srssr'S 


identify individual civil aircraft on ground surveillance radar scopes, is slated 
for delivery next mouth for evaluation by CAA's Technical Development 
F.valnation Center at Indianapolis. Radar beacon was dcveIo]>cd by Stewart- 
^\'amet under Air Navigation Development Board sponsorsliip. 

► .Aircraft industry soon will be given an opportunity to comment on a pro- 
posexi US.\r handbook for guided missile designers- Wright Air Develop- 
ment Center imd Aircraft Industries -Assn, are doing the necessary liaison 

► Dougins A-ID Skvhawk (see p. 14) is scheduled to flv this week at the Air 
^•orcc Flight Test Center, Edwards AFB, Calif., with Bob Ralm as DoueUs’ 
pilot for Pliasc 1 testing. 




ACWOYTI 


CABLE 
TERMINALS 
ASSEMBLIES 
TIE RODS 


Macwhyie “Hi-Faligue" Aircraft Cable has minirnum uniform 
stretch and exceptional resistance to wear and bending fatigue. 
Because it is properly PREformcd, it lays dead with no tend* 
ency to twist or curl. 

You can order Macwhyte "Hi-Faligue” Aircraft Cable in reel 
lots, specified lengths, or assemblies. Macwhyte “Safe-Lock" 
and "Socket-type" terminals arc supplied loose or attached. 
Catalog containing up-to-date specifications for cables, termi- 
nals, assemblies and tie rods available on request. Ask for 
Catalog A-2. 

MACWHYTE COMPANY 

2905 Fourieenlh Ave.. Kenosha. tVis. 

Manufaclarer.iof ■■Hi-Faligue" Airmail Cable • "Safe-Lock" Cable 
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Avro Canada Developing Maeh 2 Fighter 


• RCAF’s delta-wing CF-105 will be powered by twin 
turbojets, each with 20,000-lb.-thrusl potential. 

* First prototype is expected to fly in 1956, with quick 
conversion to assembly-line production planned. 


By Irving Stone 

Canada is pushing development of a 
mighty new airplane-engine combina- 
tion— a big delta-wing Mach 2 two- 
place interceptor muscled by a pair of 
jet powerplants each with a thrust po- 
tential of 18,000-20,000 lb. without 
iifterbutner. 

Both units are being developed by 
A. V. Roe Canada, Ltd-, Malton, Ont., 
airframe and engine designer and 
builder. 

• The airplane is the Avro CF-105 
(Aviation Week Mar. 1 5, p. 264). 
Under an initial contract. Avro will 
build two prototypes— the first targeted 
to fly-in 1956. 

• The engine is a long twin-spool turbo- 
jet, which probably will begin test stand 
runs in January 1955. Later it probably 
will be test flown in A. V. Roc & Co.’s 
Vulcan, the English parent company's 
four-jet, delta-wing bomber. 

► Advanced Replacement— The CF-105 
is projected as the production replace- 
ment for Avro’s CF-100, now being 
turned out in quantities as the all- 
weather Mark 4 version of the series, 
lust as the CF-lOO’s long-range, heavy 
firepower and quick time-to-hemht com- 
plements the shorter-range Canadair- 
built F-86 dayfighter, so will the CF-105 
complement whates-er successor to the 
Sabre comes into Canadian production 
at about the same time. 

This successor is likely to be North 
•American Aviation's all-weather F-lOO, 
which mav be built under license for 
the Royal Canadian Air Force by 
Canadair (Aviation Week May 17, p, 
15) with improvements over the cur- 
rent F-86 in range, firepower and climb- 
to-altitude. 

While work on the prototyrc CF-105 
is being advanced, considerable study is 
being conducted with free-flight models 
of this delta interceptor. Some of this 
investigation is being done at Canada's 
National Aeronautical Establishment, 
some is being conducted in the U.S. 

► Early Production-Tooling— Consider- 
ing the production headache.s involved 


in building an interceptor as large as the 
CF-105 (it will tip the beam with a 
gross of about 52,000 lb.), it is prob- 
able that Avro will try to sell the idea 
of doing production (permanent) tool- 
ing along with the construction of the 
two prototypes- This would allow 
Avro to step into a relatively ia^e ex- 
pansion program quickly. 

Also, because considerably more tun- 
nel proving and structural testing is 
done today than was the custom a few 
years ago, the “unknowns" of an air- 
craft are pretty much resolved before 
the prototype flics. For this reason, it 
is likely that an order for production 
quantities of the CF-105 will be forth- 
coming before the first prototype flies. 

► J67 for First Flights-The production 
order for the delta interceptor prob- 
ably will be smaller than that for the 
CF-100, now scheduled to be between 
600 and 700 units. This is because the 
CF-105 will replace only the CF-lOOs 
in service with the regular RCAF, none 
being contemplated for Auxiliary Squad- 
rons (equivalent to our National Guard). 

The hvo prototype CF-105s will not 
be test flown initially with the 18,000- 
to 20,000-lb.-thrust engine being de- 
veloped for this delta interceptor. In- 
stead. these first planes will he powered 
by Wright Aeronautical's J67 turbojets. 

De Havilland's Gyron, Pratt & Whit- 
ney Aircraft's J57 .ind a Rolls-Royce jet 
engine also were considered for flight 
trials of the prototype deltas. 

► Low Engine Weight— Avro's new en- 
gine, a very long powerplant, will have 
about the same diameter as the Wright 
J67. It will incorporate considerable 
quantities of titanium alloys— in the 
compressor casings, rotor disks, stator 
and rotor blades-and is expected to 
end up at a weight figure of about 
4,000 lb., which would afford an un- 
usually high thrust-to-weight ratio. 

.A derated version (14,000 lb. thrust) 
of the nesv powerplant has been pro- 
posed for the North American F-10() on 
the contingency that the plane will be 
built in Canada as the Super Sabre by 
Canadair. 


► Quick Action-Plans for the new 
liigh-thnist engine first were shown to 
top officials of the Hawker Siddel^ 
Group, of which Avro is a member, in 
October 1953, when these officials vis- 
ited Canada. Detail work on the en- 
gine was started soon after. 

Target date for the test stand run 
is set ror November this year, but Janu- 
ary 1955 is mote realistic. 

Bv the time the engine does run, 
it is estimated that Avro will have put 
about S4 million into the project. 

Scientist Takes 22Gs 
On AF Rocket Sled 

Riding a rockct-propclled sled at 
USAF’s Holloman Air Development 
Center in New Mexico, Lt. Col. John 
P. Stapp recently was shot over the 
tracks at 421 mph., faster than any 
human has travelesl on the ground. 

Stapp withstood a force of 22Gs, 
equivalent to a distributed load of 3,960 
lb. on his body when the sled was 
stopped bv water brakes at the end of 
its 3.500-ft. run. Puroose of the test, 
according to the Air Research and De- 
velopment Command, was to study the 
effect on a pilot of tailing out at very 
high altitude and supersonic speed. 

► 800-Mph. Speed— Fastest previous 
ride on a sled was 180 mph. set by Lt. 
Col. Stapp at Edwards AFB, Calif. He 
is now chief of the Aero Medical Field 
Laboratory at Holloman. 

Sled used at Holloman, designed by 
Northrop Aircraft, Inc., eventually will 
carry volunteer pilots over the track 
at speeds up to 800 mph., ARDC says. 
TTie new medico base is 4,092 ft. above 
sea level, where a speed of 800 mph. is 
equal to 1,800 mph. at 40,000 ft. 

► Rocket Ride— For Col. Stapp's record 
run. only six of 12 rockets built into 
the unit were discharged. The rockets 
are mounted on a propulsion sled that 
weighs 3,500 lb., each rocket providing 
4,500 lb. of thrust. The unit on which 
Stapp was fastened for his highspeed 
ride is a separate vehicle that weighs 
2,000 lb. with its passenger. 

Both sections are mounted on steel 
tracks, imbedded seven feet apart in a 
concrete bed. A water trough between 
the tracks provides braking for the sled 
when metal scoops are lowered. 

In addition to Northrop and Hollo- 
man technicians, scientists from Wright 
•Air Development Center are assisting. 


AVIATION WEEK, June 14, 


Mach 2 Power 

• Plane engine revolution 
under way at Lewis Lab. 

* INACA aim is sustained 
flight at 1,300 iiipli. 

By Rol>m Holz 

ClcvcUnd— Rcvolutioiiiirv changes in 
powcrpiant design and constiuction are 
under way ainscd at pushing practical 
aircraft operating speeds up to Mach 2 
— 1.500 mph. at standard temperature 
abm’c 30,000 ft. 

'I'lie powerplant revoUition now 
gatlioring momentum rapidly is com- 
parable in scope and military import- 
ance to the radical changes in airftamc 
design that have boosted the potential 
of airframe performance from subsonic 
speeds to mote than M.ich 2 during the 
past decade. 

► NACA Inspectioq— Broad outlines of 
the powerplant revolution were sketched 
by scientists of the National Advisors- 
Committee for Aeronautics for 2,400 
mrlitary and industry representatives 
during the three-day 1954 inspc-ctimi 
of the Lewis Flight Propulsion Labora- 
tory here. 

"There is no sign that we ate near- 
ing the end of spectacular accomplish- 
ment in aeronautics.” Eugene J. Man- 
ganiello, assistant director of the Lewis 
Laboratory, told participants in the in- 
spection. 

"Never in the history of aeronautics 
have there Ircen so many fruitful ideas 
to be explored by research, and never 
has there been a greater need for ex- 
ploitation of these ideas. Urgency is a 
consideration which increasingly must 
affect the thinking and actions of our 

► Critical Need— '‘Because of the very 
large amounts of thrust required to 
reach higher supersonic speeds and pro- 
vide greater range, the need for greatlv 
impros-ed powerplants has become criti- 
cal." he said. ''Somchoiv the militars- 
services, the manufacturers, and the 
X.\CA, working as partners, must 6nd 
ways to accelerate the process of trans- 
forming ideas into the useful develop- 
ments upon which our country's aero- 
nautical progress depends." 

The sense of utgenev for the de- 
velopment of powerplants capable of 
driving airframes for sustained flight at 
speeds around Mach 2 was a dominant 
note both in the formal N.ACA discus- 
sions and in informal comment by 
military and aircraft industry represen- 

Although NACA says its greatest en- 
gine research effort is being concen- 
trated on jets, it is evident from the 
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scope of the Lewis luibor.itorv's nu- 
clear program that development of a 
practical atomic posserplant for aircraft 
is progressing faster than is realized 
publicly. 

► Concerted Effort— "The performance 
capabilities to be realized from harness- 
ing nuclear energy for aircraft propul- 
sion would l>e nonstop supersonic flight 
to any point on the face of the earth 
mid rchini," Maiiganicllo told his au- 
diences. "With so large a g.iin the goal, 
industry, the Atomic Energy Commis- 
sion, the militarv services and NAC.A 
are participating in vigorous, sustained 
attacks on the fonnidablc technical 
problems that must be solved" (.Avia- 
tion Week May 24, ji. 28). 

"We arc moving toward a clearly 
defined goal we know \vc can eventually 
reach,” another NAC.A scientist told 
Aviation AA'tek in discussing the nu- 
ilear research program. "We now know 
the technical problems that must be 
solved and we know that they can be 

"Now the rate of progress will 
depend largely on how much time, 
energy and money is applied to the 
program." 

Much of the N.AC.A nuclear power- 
pl.int rescarcli is devoted to tlie search 
for suitable material to jirovide light- 
weight shielding from various types of 
radioactivity and to provide suitable 
heat-transfer devices for an aircraft 
atomic reactor. 

N.AC.A scientists defined the problem 
of producing a turbojet capable of 
powering aircraft at sustained higli su- 
personic speeds as getting a powerplant 
that will produce tremendous power in 
i small, lightweight package. witli a 
combination of high operating efficiency 
and low fuel consumption to deliver 
sufficient fliglit range to perform mili- 
tary missions. 

► M'eight Factors— The problem of en- 
gine development is becoming more 
acute as the realm of tactical aircraft 
moves from Mach 1 to Mach 2. because 
the combination of engine wciglit and 
fuel is taking a higher percentage of 
total aircraft weight as speeds continue 
to increase. 

For Mach 2 aircraft, engine and fuel 
weight will account for as much as 6046 
to 65% of the total gross weight at 
takeoff. 

Among the trends in turbojet devel- 
opment leading to Mach 2 performance 
the N.AC.A researchers cited the follow- 

• Compressors. Basic design changes 
aimed at handling a huger mass airflow 
with a relatively small frontal area of 
the engine. 

Among the successful experiments in 
compressor design resulting in increased 
mass airflow ate: increased blade length 
and reduced rotor hub diameter; in- 
creased blade speeds, and removing in- 


let guide vanes to increase airflow 

• Combustion chambers. New designs 
in combustion chambers are required to 
sustain burning at the increased air ve- 
locity provided by more efficient com- 
pressors. New hole patterns in the flame- 
tube liner and a somewhat thinner 
combustion chamber design are prom- 
ising trends toward flame tubes that can 
function efficiently at about twice the 
ait velocity of current engines. 

• Turbine. Higher gas temperatures 
through the turbine mean higher thrust. 
NAC.A h.is explored methods of allow- 
ing increased gas temperatures over the 
turbine by using new heat resistant al- 
loys and ceramic blade coatings and also 
bv air cooling the turbine blades in- 

• Shock-wave control. N.ACA has ex- 
perimented successfullv with shock-wave 
control as a metliod of increasing turbo- 
jet cfficiencv at speeds up to Alach 2 
bv using an adjustable diffuser to posi- 
tion and stabilize the shockwave on 
the engine air inlet. Bv-pass doors on 
the compressor also are used to dump 
excess air in the engine that would re- 
sult in unstable shockwaves. From 
these experiments NAC.A also has de- 
veloped a successful automatic control 
for r.l^ljct^. 

• New hiels. Increased range for turbo- 
jets operating at siipcrMinic speeds must 
conic in part from fuels n ith better heat 
content than the present |P-4 military 
jot fuel. N.AC.A researchers believe. 
Tliev see possibilities of cventiially using 
some metals and metal hvdridcs that 
have higher heat contents than the 
hvdrocarbons— sucli as gasoline and 
JP-4-as aircraft fuels. 

N.AC.A also is exploring new types of 
rocket engine fuels witli higher energy 
than the currently popular alcohol-liquid 

methods of building nesv svnithctic fuels 
bv altering molecular structure. 

• fet engine fires. NAC-A crash fire re 

search has been expanded to include 
turbojet engines and has yielded a 
simple but effective inerting sy stem that 
shows great promise in pres'cnting the 
ignition of aircraft fires when large 
quantities of fuel are vaporized in land- 
ing or takeoff accidents. 

NACA research has produced a pres- 
surized water spray system that cools the 
potential ignition spots of a turbojet at 
the moment of crash impact and before 
thev arc in contact with the vaporized 
fuel clouds that follow impact of the 
aircraft. 

• Reverse timist. NAC.A has developed 
a neiv variation of reverse thrust mecha- 

The new device convincinglv was 
demonstrated when it moved a parked 
F-S4 directly backwards, indicating it 
was developing about 50% reverse 
thrust. 


AF, Navy Aircraft 
Obligations Still Lag 

Obligation of funds for aircraft and 
related procurement continued to lag 
through April, despite earlier Ait Force 
and Navy plans sharply to accelerate 
contract letting (.Aviation Week Feb. 
15, p. 13). 

US.Ai"s dcobligation of funds during 
April exceeded obligations by S24 mil- 
lion. Navy’s net obligations were only 
54 million. 

As of Mav 1, the two services had 
a S7-3-bilIion total in unobligated plane 
procurement fuiid.s on hand; USAF S5.9 
billion, and Na\w SI .4 billion. 

► Canvover Increase— This means the 
two services will finish fiscal 1954 June 
30 with a vastly greater catryoscr of 
unobligated procurement funds than 
the 52. 3 billion contemplated last Jan- 
iiarv when the new fiscal 1955 budget 
was .submitted to Congress. 

•At that time. Assistant Secretary of 
Defense W. J. McNeil estimated 
USAF’s carryover into fiscal 1955 would 
be S1.8 billion, and the Navy was ex- 
pected to have a "normal" carryover 
of approximateh 5500 million. 

Slow obiigatiim rate of procurement 
funds, indicating a lag in moving for- 
ward with new production, is under- 
■stood to be the major factor stimulating 
a niontli’s imestigation tour of aircraft 
and engine plants by a top-les’cl Air 
Force team, headed by Roger Lewis. 
.Assistant Secrchiry for Materiel. 

Members of the team: Gen. F.. W. 
Rawlings, commander. Air Materiel 
Command; Lt. Gen. Bryant Boatner. 
Depiih’ Chief of Staff for Ntateriel; Maj. 
Gcn. C. S. In'ine, AMC Deputy Com- 
mander; Lt. Gen. Donald Putt, Deputy 
Chief of Staff for Development; Lt. Gen. 
Thomas Power. Cninniander, Air Re- 
search and Development Command; 
Trevor Gardner. Special Assistant to 
the Secretary of the Air Force for Re- 
search and Development. 

► ,A comparison svitli last year’s pro- 
curement record highlights the apparent 
lag; 

• During 10 months of fiscal 1954. 
USAF net obligations totaled S37fl 
million, for aircraft arc] related nmeure- 
ment. This compares with $8.8 billion 
for the same fiscal 1953 period. 

• Navy obligated a 5417 million net 
for plane procurement during the 10 
months of fiscal 1954. compared with 
$2.9 billion for the same fi.scal 1955 
period. 

Meanwhile, USAF and Naw expendi- 
tures for aircraft and related procure- 
ment continued at a high rate and 
probably will reach a S9-billion total 
for fiscal 1954. instead of the 58 billion 
estimated. 

During the first 10 months of the 
I'eat. expenditures totaled 57. 5 billion. 
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New A4D Designed to Outperform MiG- 15 



lil Sogundo— The Navy last week un- 
veiled tlic smallest and lightest U.S. 
jet combat plane vet revealed— the 
Douglas A4D Skyhawk. 

The single-place triangular-wing 
midget atomic bomber is so small it will 
fit within the folded wingspan of a tra- 
ditional Navy canier-basM plane. 

Yet, it has been designed to fly non- 
stop across the continent and will have 
a speed greater than Russian MiG-15 
fighters. 

The Skyhawk in its simplicity of de- 
sign, tight weight and low cost is the 
end product of the philosophy of its 
chief designer, Ed Heinemann, and 
Douglas Aircraft Co. 

Although security regulations would 
not peimit disclosure of detailed speci- 
fications or performance, Heinemann 
told newsmen the bantam bomber is a 
little less than half the weight of many 
current operational jet fighters which 
weigh in at about 30,000 lb., has a 
wingspan between 26 and 28 ft., and 
is approximately 35 ft. long. Power- 
plant is a single Wright J65-W-2 turbo- 
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ATTACK PLANE CONTRAST: Tiny Douglas .\4D Skyhawk and big twin-jet Doigbs A3D Sfcywartiot show different shapes and sizes. 


jet rated at more than 7,200 lb thrust. 

“Under our program of design sim- 
plification,” he said, “the A4D gained 
20% more in speed and a third mote iii 
range than was at first thought possi- 
ble” 

► Subsonic Speed— Its speed is designed 
to be subsonic in level flight, the El 
Segundo Division chief engineer said, 
but it will be tested at supersonic speeds 
in dive, 

An announcement cleared by Navy 
disclosed: 

• It will fly faster over greater distances 
with a mote powerful striking load than 
any airplane of its type. Construction is 
of aluminum alloy. 

• It has a combat radius greater than 
present propeller-driven attack airplanes. 

• It has been designed to operate from 
all sizes of Navy carriers and from short 
landing fields. 

• More Skylawks can be stored in an 
aircraft carrier than folded-wing planes. 

• It is capable of carrying atom bombs 
or rockeb, machineguns, missiles and 
other weapons to suit the wide variety 
of missions of attack-type airplanes. 

The tiny bomber, nicknamed the 
Heinemann "Hot Rod.” rolled out of 
the Douglas plant only 19 months after 


Layoffs Hit Piasecki 
As AF Grounds H-21 

An Air Force order grounding the 
H-21 Work Horse for a second time is 
forcing layoff of several hundred Pia- 
secki Helicopter Corp. employes at liie 
Morton, Pa., plant. Action «as taken 
when test aircraft at Edwards AFB, 
Calif., lost a blade after 27 modifica- 
tions had been incorporated (Aviation 
Week June 7, p. 11). 

Spokesmen for Piasecki la.st week said 
the nciv grounding order has forced a 
revision of the H-2l production sched- 
ule. slowing production untfl all modifi- 
cations are frozen and can be incor- 
porated into the helicopters on the 
production line. Work Horse output 


it was conceived, Heinemann said, It 
is due to make its maiden flight later 
this week. 

The chief engineer said he had long 
felt there was a need for a smaller, low- 
cost airplane to carry the modem 
.Vbomb and enough electronic gear to 
operate under all-weather conditions. 

“The A4D is believed to be a major 
step in designing an airplane on a com- 
pletely functional basis, making each 
requirement stand on its own feet 
ratlier than by doing things because they 
have been done that way in the past," 
he said. 

► Equipment Simjilified— To realize 
such an airplane, Heinemann said, 
weight savings had to be achieved 
through emphasis upon simplification. 
Given a free hand by the Navy, he has 
fought against excess weight on every 
subcontracted article in the plane. 

• Packaging communications equip- 
ment including IFF equipment into 
one compact aluminum case saves ap- 
proximately 105 lb. on this item alone. 

• Bombsight, which weighs IS lb. in 
other aircraft, has been cut to only 6 lb. 

• New ejection .seat weighs approxi- 
mately 30 lb. as compared with about 
70 Ib., weight of the lightest one now 


had been maintained on schedule, but 
the groundings have resulted in a large 
backlog of completed aircraft that can- 
not be flown from the plant until 
changes arc completed. 

► Layoff Indefinite— Don R. Berlin, 
president of the company, said he had 
no idea how long the layoff would last. 
More than 100 production workers were 
given their notices June 4, and Berlin 
said the layoffs would continue “for the 
next two weeks.” 

Piasecki early this year had approxi- 
mately 4.700 employes and most of the 
assembly line workers have been on the 
M-21 project as contracts for the Navy 
HUP and Army H-25 were phased out. 
Last HUP is scheduled for delivery this 
month, 

► Ardmore Lease— The initial H-21 


being used. It is made up of only SO 
parts, whereas current models contain 
240. Heinemann said. 

■ Air conditioDiDg system is said to be 
one-third the weight of the type form- 
erly used. 

Heinemann paid tribute to Navy’s 
BuAer for assistance in rc-dcsigning 
equipment components to make the 
Skyhawk’s simplification program possi- 
ble. “Revolutionary techniques" in en- 
gineering, tooling and production have 
permitted A4D line production to start 
immediately. An undisclosed number 
for service test is now on order, the 
company discloses, and can be produced 
in the time normally required to build 
one experimental airplane, 

► Tailored Cockpit— Test pilot Bob 
Ralm said when he saw the first mock- 
up of the small plane he immediatelv 
hopped into the cockpit “to see if 'I 
would fit.” Actually, there was plenty 
of room. They’ve tailored the cockpit 
without sacrificing comfort and con- 
lenience of the pilot, he said. 

Naxy said the lightweight design 
philosophy incorporated in the A4D 
should o^n a new era of high-per- 
formance jet attack airplanes not 
thought possible a few yeara ago. 


grounding order was issued Feb. 10, on 
the eve of an accident near Trois Pis- 
toles, Quebec, in which two USAF 
pilots and a Piasecki service representa- 
tive were killed. The second grounding 
order was dated May 17. Berlin dis- 
closed. 

“This is an operation which I don't 
like,” Berlin told the employes, "but 
it is apparent that there is no way by 
which it can be prevented.” 

In addition to the Morton plant, 
Piasecki recently leased 245,000 sq. ft. 
of space in Ardmore, Pa., where the 
company plans to manufacture some 
components now made by subcon- 
tractors. 

A hiring program for the new 
facility is expected to get under way 
this summer. 
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Capital Airlines Buys Turboprops 

British Crack U.S. Market With Viscounts 


Vickers-Armstrongs, Ltd., of Great 
Britain lias made a major penetration 
of the U. S- airline equipment nrarket 
with tire sale of three turboprop Vis- 
counts and options for more to 
Capital Airlines- These ate tlie first 
turboprop transports purchased bv a 
U, S. airline, 

The purcliase could prose a sig- 
nificant blosv to the U. S. aircraft in- 
dustrs, particularly since it is the sec- 
ond time in two years a foreign manu- 
facturer has cracked the market in this 
cotmtn- with qiiantitv orders of mod- 
ern transports. Pan 'American World 
-Ainvavs has ordered three dc Havilland 
Comet 3s, with an option for an addi- 
tional seven (As't.sriox Week Oct. 27, 
1932. p. 13). 

Capital’s action is taken as a warn- 
ing to U. S. manufacturers who for 
manv years have enjoyed a monopoly 
on domestic airline equipment, hlany 
of these companies admit to more than 
mild concern, fearing the move could 
mean the start of an industrs- trend. 

► S45-Mi!lion Deal-CAP president 
J. H. Carmichael savs flic Viscount deal 
"approaches S45 million." including 
15% import duty- He says satisfac- 
tory arrangements for financing have 
been made, although he declines to re- 
veal exact terms. 

"The financing arrangements are 
mutually satisfactory." be told Avia- 
TroN Week, "It is a perfectly normal 
business deal uith no premiums in- 
voh’ed. Tlic arrangements provide 


sufficient capital to handle the entire 
program." 

► Karly Deliiery-Tlic British were 
quick to press tlicir new-found advan- 
tage by promising early delisers- of the 
first three Viscounts- A'ickers reports 
delivery has been hastened by British 
Kuropean Airways conscirt to postpone- 
ment of three of its A'iscoiints in favor 
of Capital. BK.3 notes it is doing this 
"in the national interest." 

Tlie initial turboprop planes ate 
scheduled for delivery early next year. 
Ihcse will be the 700 model. ()ther 
37 Viscounts will be the 700-D series, 
deliveries of which will begin early in 
1956 and be completed late in 1957, 



Carmichael emphasizes that there 
is little doubt Capital «ill exercise its 
option for the a(3ditional 37. In his 
o|)inion, the Viscount is the answer 
for airlines flying intermcdiatc-haui 
routes such as those of Capital. He 
says there is no comparable transport 
as’ailable in this country that will do 
the job. 

Reports indic.itc, howocr, that any 
other U. S. airlines that might decide 
to get into the Viscount picture « ould 
have difficulty getting deliveries before 
one to one-and-one-half years. Current 
orders for the aircraft now total mote 
than 100. 

As for Civil Aeronautics .Administra- 
tion certification. Carmichael antici- 
pates no trouble: "We did not sec the 
C-A-A ccrtific'ation tc.im in Ilngland. but 
while I was there I did not hear of any 
problems involved in the certification 
of the aircraft.” Tire team is expected 
to make a recommendation to C.AA 
.Administrator Fred B. Lee this month. 
► Outstanding Record— Carmichael says 
Capit.ll has been searching several seats 
for a suitable aircraft for its routes and 
called the A'iscoiint's operating record 
"outstanding.’’ 

"Tliere will be no section of our 
svstem where we cannot compete with 
other domestic airlines, .ind in a few 
.sections we will be able to better their 
schedules. The Viscount still has fur- 
ther deiclopment ahead of it and grad- 
ually will improve its performance with 
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He points out that on mote than 
80% of Capital’s route structure "we 
compete with the 'Big Four,’ and you 
can’t do this successfully without a 
first-class airplane. We had an acute 
need for a four-engine plane comparable 
to Big Four equipment." 

► 335-Mph. Cruise— Powered by four 
Rolls-Royce Dart tiirboprops. the Vis- 
count cruises at about 335 mph., and 
CAP expects to cut flight time over 
ccthiin segments of its system by a 
considerable margin. 

I he company president says the tun 
from New York to Cleveland, for ex- 
ample, which now takes I hr. 55 min., 
will be made in 1 hr. 31 min. Between 
Detroit and Washington, the Viscount 
will be able to establish a schedule of 
1 hr., 28 min., compared with cur- 
rent 2-ht. operations- 

Carmichael believes a big factor in 
promoting the A'iscount will be its 
vibrationless performance. And the fact 
the turbine engines provide a lower 
noise level than piston-powered planes 
also should have strong passenger ap- 
peal, he says. 

► ’Finest’ Pressurization— He is partic- 
ularly enthusiastic over the British 
pressurization sy stem in the Viscount, 
calling it the finest he has found in 
anv aircraft. He cites one test run 
between London and Copenhagen, a 
distance equivalent to Capital’s New 
York-Chicago run; 

"We flew to Copenhagen at an alti- 
tude of about 26,000 ft., returned to 
London at about 25,000 ft., then made 
our descent at the rate of about 3,000 
fpm. with no noticeable effects what- 

Whilc the pressurization system is 
British, all instrumentation, naviga- 
tional and radio aids for Capital’.s 
planes will be U- S. manufactured. All 
installations will be made at A'ickers. 
however, with the planes delivered 
complete in this country. 

► First-Class Service— Carmichael says 
service will be started no later than 
next .April. 

The first A’iscounts will be used tor 
first-class service exclusively under pres- 
ent plans, with seating capacto or 48. 
Se-.iting can be increased to 56, if and 
when the planes are utilized for air- 

The Capita! chief executive says he 
feels it is “highlv significant” that with 
a 48-scat installation the plane can oper- 
ate with a 50.6% load factor as the 
break-even point. AVith the 48-pas- 
senger configuration, seating would be 
four abreast. Six-abreast arrangement 
would be used with 56 seats, only if 
coach service is initiated. 

As the Viscounts are delivered, they 
will replace GAP’s Constellations first, 
then its DC-4.S, finally its DC-3s- 

"The airplane,” Carmichael says, 
"comes closer than any other in permit- 


ting us to standardize by using One en- 
gine and one plane. "I'his will give us 
a cost reduction and greater efficiency in 

► Sal« Potential— "I am enthusiastic 
about the traffic-producing potential of 
the Viscount. It will be completely 
competitive with the DC-7 and the 
Super Connie, and set a standard of 
service that will not be e.xceeded io our 

The plane, he says, “selb itself. It is 
glamorous and captures the imagina- 
tion. Tire piston plane has reached its 
high point and the development of the 
art suggests that the turboprop is next. 
Capital is proud to be the first to intro- 
duce the turboprop on airlines in the 
U.S." 

He adds that while Capital is aware 
of other developments in the air trans- 
port field, “we did not look at any other 
plane while we were in England.” Car- 
michael says his airline has been looking 
for a plane that "meets our requirements 
and the Viscount is it. T couldn’t be 
more pleased with the aircraft if it had 
been designed to our specifications.” 

► Overhaul Center— Capital has not re- 
vealed definite plans for maintenance of 
the new planes, but engine overhauls 
for the first three will be handled by 
Rolls-Royce at Derbv, England. "Ulti- 
mately we will develop our own over- 
liaul center in AA'ashington,” Car- 
michael says. 

Overhaul period for the Dart is 750 


hr., but Capital expects to extend this 
at least 100-130 hr. by the time its 
Viscounts arc in full operation. 

"AV'e will send our mechanics and 
maintenance people to England for in- 
structions and they in turn will serve 
as instructors for the rest of our mainte- 

Robett T. Quick, president of District 
144, International Association of Ma- 
chinists at Capital, told -Aviation AA'eek 
he has not had an opportunity to dis- 
cuss the Viscount purchase with CAP 
management. 

► Crew Training-Vickers will train 
Capital crews initially, with chief pilots 
and test pilots going to England. I'here 
will be a minimum of eigfit trained in 
England, possibly 12, Carmichael says. 

Pilots trained in England then will 
serve as instmetora for others. “The 
transition for pilots is simple and 
quick,” Carmichael explains. "’There is 
nothing complex about flying the Vis- 

Arrangements for obtaining spare 
parts reportei^ have been worked out, 
but Capital officials decline comment at 
this time. Vickers reportedly has of- 
fered to establish a spare parts depot in 
this country, where CAP would pay only 
for parts requisitioned from the depot. 
In this ivay, the airline would avoid the 
expense of maintaining a sizable spates 
inventory. 

► Turboprop Impact — Reactions 
throughout the industry to Capital’s 
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Viscount purchase liave been varied. 

One major trunkline reports it is 
taking another look at the Viscount in 
an effort to determine just what Car- 
michael is going to do with it. A spokes- 
man says: "I’ve got Viscount blu^rints 
all over my desk and have had them 
there for the past several days." 

He notes that is a pretty norma] re- 
action when a competitor buys a new 
airplane. 

It also has been noted that if CAP 
does go through with its plans to buy 
all 40 Viscounts and sells its varied fleet 
of Constellations, DC-4s and DC-?s, 
the airline should be in an excellent 
position on two counts; 

• Maintenance and spare parts planning 
can be predicated on one type of air- 
frame and engine. 

• The problem of spare aircraft will be 
eased greatly in the event of the break- 
down of transports scheduled for flights, 
lire Viscount would be the replacement 
in all instances, offering the same sched- 
ule. speed and performance of the air- 
craft replaced. 

It also is noted that CAP will be in 
an excellent position to arrange and in- 
terchange with Trans-Canada Air Lines 
at Sault Ste. Marie, a point served by 
both carriers. This would provide pas- 
sengers with through Viscount service, 
since TCA is scheduled to start turbo- 
prop operations early next year. First of 
TCA’s 1? Viscounts is due September. 

Anothcr reaction to CAP's purcliasc 
came from a long-time Wasliington 
observer; “I’m glad to see the Viscounts 
get into this country. Maybe it will 
wake up U. S. mamifactureis to the 
need for a real civil transport aircraft. 
Every plane we’ve received so far origi- 
nallv has been designed for the military: 
all we get is a modiScation of the mili- 
tary version.” 


Nonskeds’ Role 

• CAB bureau proposes 
5-yr. charter certificate. 

• Only qualified airlines 
woulil will uew licenses. 

Temporary certification of qualified 
irregular airlines to perform bona fide 
charter services was recommended last 
week by Civil Aeronautics Board’s 
Bureau of Air Operations. 

Bureau counsel Menin F. Bagan, 
in a statement of BAO's position in 
the large nonsked investigation, recom- 
mended against granting certificates or 
exemptions to any of the applicants to 
provide transportation of individually 
ticketed persons or individual shipments 
of property. The statement is the first 
position taken by the bureau since the 
investigation started in September 1952. 

’Tltc recommendation states; “TTie 
public convenience and necessity re- 
quire the authorization of a class of air 
carriers to provide bona fide charter 
service for the transportation of persons 
in interstate and overseas air transporta- 
tion, and property in interstate, overseas 
and foreign air transportation." 

► Certification— Following criteria were 
recommended by the bureau in selec- 
tion of nonskeds for certifications: 

• Extent of the airline's experience in 
successfully presiding recommended 

• Extent to which the previous opera- 
ting history of the nonsked has demon- 
strated recognition of its common car- 
rier obligations to the public. 

• Carrier’s previous record of compli- 
ance with the Board’s regulations and 


those of other government agencies. 

“. . . Transportation on an individual 
basis as proposed by the applicants is 
not 'additional and supplemental’ to 
the sclicdnlcd, route-ty^ service pro- 
vided by the presently certificated air 
carriers,” BAO says. 

"This service would parallel that 
performed by the presently certificated 
air carriers, since, to be economically 
feasible, it must be concentrated on 
high-densih' route segments where un- 
limited service on an individual sales 
basis is already authorized.” 

► Conditions— Certificates would be 
subject to the following conditions and 
limitations under BOA recommenda- 

• Nonskeds should be classified as "cer- 
tificated charter carriers.” 

• Each certificate should include au- 
thority for the transportation of both 
persons and property. 

• Certificates should be for a temporary 
period of five years. 

• Certificates should not be limited 
as to frequency and regularity of serv- 

• Within the recommended authority, 
certificates should not be limited as io 
base of operations or areas in which 
operations may be conducted. 

► Charters— BAO's definition of bona 
fide charter states; " 'Bona fide charter' 
contemplates the contracting of the 
entire capacity of an aircraft for the 
movement of persons and their bag- 
gage, or for the movement of property, 
or both, on a time, mileage or tnp 

"Such a charter does not contemplate 
solicitation by tlic carrier, his agent or 
a group-forming or consolidating inter- 
mediarv of individii.il persons to make 
up a charter group, or of individual 
shipments of cargo to make up a planc- 
lo.id chTtcr of property. Tlius. ticket 
agents, passenger fonvarders. airfreight 
forwarders and other group-forming or 
consolidating agencies would be pro- 
hibited from chartering aircraft. 

“In connection with group charters 
and the question of whether individual 
soliciting occurs, it is appropriate to 
determine, among other things, whether 
the group is a pre-existing group and 
has a common purpose beyond that of 
obtaining the transportation itself.” 

Special ACC Study 

Air Coordinating Committee’s special 
working group on marking and lighting 
ot tall structures hazardous to air navi- 
gation will liold hearings in Washing- 
ton. D. C.. June 24 and 25- 

This is the first phase of the group’s 
current study to determine if existing 
national standards on obstruction light- 
ing and marking are adequate for tall 
structures. 


Reveraer Takes Three Forms 


Sneema, France's nationalized air- 
craft engine factory, has developed 
at least three variants of its jet thrust 
reverser, basically a configuration of 
annular vane rings for deflecting the 
tailpipe exhaust forward (Aviation 
WsEK, Apr. 12, p. 18). The three 
versions; 

• Type R is a retractable installation 

normally housed between the tail- 
cone and its surrounding cowling. 
For reverse thrust braking action the 
cylinder of annular vanes is extended, 
and a jet of air piped through the 
middle of the exhaust stream forces 
the agses through the concentric 
rings. ^ 

• Type D is similar except that it is 
not retractable. It is detachable, 
however, and is affixed to the tail- 
cone end with a metal strap, 


• Type F is a fixed installation, pro- 
jecting from the tailcone end. 

With each installation about 20% 
thrust reversal is available. Loss of 
engine thrust occasioned with the 
retractable installation is about 2%. 
with the detachable and fixed types 
about 4% . 

Additional engine weight imposed 
by the retractable type is about 5 to 
6%, for flic detachable and fixed 
types about 5 to 4% each. 

Sneema has tested its reverser on 
various engine,?, including the Pi- 
mene, the BMW 005, the Goblin, 
Nene and the Atar. 

Research efforts recently have been 
concentrated on using the thrust re- 
veiset in high performance engine 
applications that employ an after- 
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Moment 


This is V/1 Speed. With runway space running 
out at nearly 200 feet per second . . . the pilot's 
Moment of Decision has come. If take-off has to 
be rejected he is faced with the ultimate problem 
of all heavier-than-air flight: the ability to atop. 
In either rejected take-offs or the thousand-and- 
one hazards of landing, the pilot's judgment is 
made immeasurably safer and more sure by the 



knowledge that he has hytrol, Hydro-Aire’s 
proved Anti-Skid Braking System, hytbol re- 
duces his minimum stopping distance S3V(i% or 
more. On icy runways stops have been made with 
HYTROL within 50 feet of certificated distances 
for dry runway conditions. 

HYTROL is light, easy to install, compatible with 
existing brake systemi Its cost is negligible com- 
pared to the value of the equipment it will protect. 
If your investment in aircraft, your operating 
efficiency and your reputation ore not already 
protected by the extra safety margin ot hytrol, 
the time to contact hydro-aire is now. 

This is your Moment of Decision. 




BURBANK. CXLIP, Subsidiary «f Crane Co. 


DON'T COMPROMISE WITH SAFETY - I NSTALl i 



Martin Aircraft forms Solid Ingots of Scrap 
Sheet Titanium with Sciaky Spotwelder 


largest of Electric 

KcsislaMcc Welding JUt^hines in the World 


lei AK V 


4935 West 67lh Street, Chicago 38, Illinois 



Aero Commander Gets Swept Tail 


A new swept-taii Aero Commander 
business plane, the Model 560. has been 
put into production by Aero Design & 
Engineering Carp., Bethany, Okla. 

The faster, heavier 560 replaces tlte 
Model 520. It is priced at $69,500 
in tlie standard model, flyaway-factor)-. 
First deliveries are scheduled to start 
this month. 

Seating is from five to seven, with 
an individual arrangement for six pos- 
sible by placing one by each window. 
Seats can be removed quickly for cargo 
carrying, making room for more titan 

2.000 lb. of payload. 

► Powcrplants— The Aero Commander 
560 is powered by two Lycoming 
GO560B geared engines, with a takeoff 
rating of 270 hp. each and continuous 
rating of 260 hp. Engines have chrome- 
plated rings for longer service life. 

A new engine generator, some eight 
or nine pounds lighter than the previous 
type, is installed. Two are used as 
standard equipment. This 50-amp. blast- 
cooled generator is designed to turn at 

8.000 rpm. 

Inside the engine eowling is a newly 
developed air induction system, provid- 
ing a balanced airflow to the carburetor. 
A grid at the carburetor neck straightens 
airflow and provides even fuel distribu- 
tion to the cylinder, helping keep 


cylinder temperatures even. 

► Performance— Top speed at 5,500 lb. 
is given as 209 mph.; service ceiling at 
this rveight is 22,000 ft. At 6,000 lb., 
service ceiling with one prop feathered 
is 8,000 ft. 

Two-engine rate of climb at sea level 
at 6,000 lb. is 1,400 fpra. and 325 fpm. 
with one engine feathered. Sea level 
power-off stall speed at maximum load 
with landing gear and flaps extended is 
59 mph. 

► Equipment— Included in the $69,500 
price as standard equipment are an 
emergency exit, internal control locks 
and a tow bar. These formerly were 
optional, 

Other standard items are full-feather- 
ing, all-metal Hartzell propellers, a full 
set of all-weather flight instruments and 
a Lear LTRA-6 ratfio that has a VIIF 
transmitter and receiver and a low- 
frequency receiver. 

Also standard on the new plane is an 
auxiliary hydraulic system so that, in an 
emergency, fluid can be manually 
pumped from a reserve tank to operate 
flaps and brakes. 

The Aero Commander’s power steer- 
ing has been improved by increasing 
travel of the nosesvheel to 28 deg. A 
heavier steering cylinder piston has been 
installed in this ^tem. 


Argentina Will Spend 
$82 Million on Planes 

(McCraw-HiH World News) 
Buenos Aires— .Argentina plans to 
spend at least $82.5 million by the end 
of 1957 on development and produc- 
tion of aircraft, including a new turbo- 
jet-powered plane expected to reach 
speeds of more than 750 mph. 

Tlie Ministry of Aviation will put 


the supersonic aircraft on the assembly 
lines of the large government-operated 
Industrias Aeronauticas y Mecanicas 
del Esfado at Cordoba after the proto- 
type model, now undergoing windtun- 
nel trials, completes its test program. 

► Argentine Design— Production sched- 
ules set up by the Ministry under the 
new spending program also call for 
lAME manufacture of these Argentine- 
designed aircraft: 

• Pidque 2, claimed by the government 
to be one of the most modem jets of 
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OXYGEN EQUIPMENT 

All tines ofosygen equipment supplied byZepAero 
ere the latest approved types of all-new products. 
The equipment is available for use by airframe 
manufacturers and executive aircraft owners. 
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Consider these advantages 
of VAR D hardened and 
ground double enveloping 
worm and gear sets 
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IN CUSTOM GEARING 


Vanl 


PASADENA 8 CALIFORNIA 


Its class in tlic world- It will be mass 
produced shortly, according to an official 
announcement. 

• Justicialista del Aiic lA-35, one ol this 
country’s best propcilet-driveu aircraft. 
Powered by the locally built 800-hp. El 
Indio engine, this plane is desbned for 
both military and civil operation- A 
hundred ate under construction. 

• Two-place civil plane, to be designed 
along lines set by the results of a survey 
of the Argentine's flying clubs that now 
is nearing completion. The Ministry is 
preparing for mass production of thi.s 
ligh tplane, 

► Knowhow Lack— Tlie aeronautical de- 
velopment program faces possible set- 
backs because of this countrv's depend- 
ence on imports for essential parts and 
metals plus a serious lack of necessary 
knowhow. 

More than 1,400 tons of cargo— 
mostly aircraft engines, parts and acces- 
sories ordered by the Ministry of Avia- 
tion-arrived here from New York last 
month. But the continued shortage of 
dollar exchange docs not enable lAME 
to purchase these in volume commen- 
surate with even minimum production 

London Airport Builds 
$100-Mi!lion Terminal 

(McGraw-Hill World News) 

London— I'ew passengers landing at 
London Airport notice the island ol 
heavy, modem construction taking place 
in the middle of the field. They are 
too startled at the dirty miscellaneous 
collection of temporary structures that 
parade in motly array as the airfield's 
present main terminal buildings. 

Construction of what is billed as the 
world’s most modern air terminal-cost- 
ing just under 5100 million— is well ad- 
vanced. The central control tower and 
main airport operational offices already 
are framed up, bricked and glassed in 
and are expected to go into operation 
near the end of this year. 

► Airline Facilities— The Southeast Face 
Building is about half done, with six 
of the 10 planned passenger channels 
expected to be in operation by March 
1955. 

Ilie Eastern Apex Building is having 
its steel structure erected and is not 
expected to be ready for occupancy and 
use before December 1955. "rhis build- 
ing will house the airline's operational 
rooms, customs clearance for crews, 
and— on the roof-a new theater, exhibi- 
tion hall, etc., for the general public. 

► Tunnel Approach— The main terminal 
area, centered in tlie middle of the air- 
field, is approached through a 2,060-ft. 
tunnel under one of the main runways. 

This tunnel is 86 ft. wide and has 
23 ft. clearance in the motor vehicle 
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STRHTOPOlUtR is Ready for the Planes 
Which Will Break Through Today's Ceilings 


The modem STRATOPOWER Hydioulie Pumps are ready 
and able to perform efficiently well beyond heights pene- 
trated by piloted cdicroit. They've proved ill In Rockets. 
Guided Missiles and under the simulated conditions of the 
ionosphere STRATOPOWER Pumps pump/ They are built 
to perform at full efficiency and with complete dependability 
under the extreme conditions and variables imposed by pro- 
jected speeds and service ceilings. 

STRATOPOWER Pumps draw fluid from unpressurised 
reservoirs to sustain system pressure at altitudes where other 
pumps, dependent upon pressurized reservoirs, would be 
unable to supply system demands. Thus, they afford that 
vital added safety factor for high altitude operertion . . . 
system actuation is assured, even though reservoir pressure 
may be lost. 
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The New, 
Versatile, Accurate 

T-60 



-ffloltes confro/ (able 
tension reading 
easy and accuratel 


NEW SCIENTIFIC DESIGN 
NEW BUILT-IN LOCK 
NEW VERSATILITY 

foi use on both pnmary end secon> 
Model T60-I00I-C8 covets censlo 
CO ’00 lbs. and T60-100I-C9 cov. 
Irora 150 lbs. lodSO ibs.Ovet-rar 


f^K^SCIENTIFICCO. 

1430 Grande Vista Aie., los Aneeles 23, Calif. 


sections. It includes one for butli in- 
bound and for outbound traffic; two 
!0-ft.-widc motor vehicle traffic lanes, 
a cv-clisfs’ lane and a foot-lane. 

At peak hours, it is estimated tliat it 
can handle 2,000 motor vehicles an 
liour in each direction- 
► 4 Million Passengers— By 1960 pres- 
ent estimates are that the terminal will 
ha\c to handle -f.5 million air travel 
passengers a year. For this reason nearly 
three sides of the diamond terminal 
area have Ijcen left open to future dc- 
t, riled planning, although the general 
configuration of future buildings has 
beeir decided. 

Bexause of the unique layout of the 
field, all four sides of the diamond face 
on landing or takeoff runways. Lon- 
don Airport is set up on a twin paral- 
lel runway system— one each for simul- 
taneous takeoff and landing. 

In addition to the tumicT, there arc 
four vehicle subuays that permit buses 
to take air passengers to and from air- 
craft parked on the far side of the apron 
uithout having to cross dangerous park- 
ing and tJsinays. 

CoriA air Official Urges 
Air Supply Sjieedup 

I.os Angeles— In order to do the job 
needed by our nation's future logistics 
program, cmpliasis should be placed on 
eliminating the red tape of getting men 
and materiel into the field and the need 
for speedy transportation of troops and 
supplies once tlicy liavo been requisi- 
tioned. 

Charles F. Ilotnc, manager of the 
Pomona, Calif., plant of Convait Divi- 
sion of General Dynamics Corp., gasc 
this natniiig to tlic Los Angeles Cliap- 


tei of the National Defense Transpor- 

► Sjiceding the Flow— Speaking before 
the group responsible for keeping tlic 
nation's transport facilities ready for any 
emergencies, Home urged use of elec- 
tronic memory devices to speed the 
flow of information and data to and 
from front lines as a means of reducing 
paper work normally liandlcd manually. 

■'The faster delivery of supplies by 
means of global transports, coupled with 
the speedier information flow made pos- 
sible by electronic methods, will result 
in a great reduction in our supply pipe- 
lines,” he said, 

"There will be fewer days of supply, 
and each das’s supply will be smaller. 
We currently need more tlian 200 days 
of supply in our worldwide pipelines to 
insure a day's supply to field units. 
Each day of supply we can eliminate— 
by speeding infonnation and materiel- 
means savings of millions of dollars." 

► Anticipating Needs— Describing the 
dcctronic memory devices now under 
development, Homo said they virtually 
would eliminate paper work, reduce in- 
fomiation flow time from months to 
seconds, and remove iuaeeur.icics and 
inaccessibility of data. 

"Thc.se macTiines will take a field 
commander's requisition to the source 
of supply, regardless of distance, in sec- 
onds and keep a complete chcck-and- 
lialancc at the sanie time. Moreover, 
under normal conditions, they will ac- 
tually anticipate the commander’s re- 
quirements and do the ordering for 
him,” Home predicted. 

The electronic system, he said, would 
require a relatively small number of 
machines— probably one at each base, 
one at each depot and several at a 



Five Canberras — All Different' 


Here ric live different seisions of tlie t»in- B.6, trainer I'.-l. pkulo-Kcoii. P.R.T and the 
jet English Electric Canberra. From fore- bomber B.2. 1’he company produces the 
ground to rear: pboto-rccou. P.R.7, bomber Canberra at Preston. 
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COLD 50° F LOWER THAN MT. EVEREST’S 
CAN'T FAZE THIS G-E SILICONE RUBBER! 



GENERALB ELECTRIC 


G-E CLASS 500 silicone rubber 
retains flexibility at -120 F 


Specifically designed for high-altitude and arctic aircraft 
applications. General Electric CLASS 500 silicone rubber 
compounds have become the standard in the industry. 
Unmatched in low-temperature serviceability by any 
known elastomer, including other silicone rubbers, they 
make ideal gaskets and seals for airframe openings, aero- 
dynamic balance surfaces, ignition cable, external limit 
switch covers and other applications where low-temper- 
ature operation is vital. Whenyou specify General Electric 
CLASS 500 silicone rubber, you can count on properties 
such as these: 


it Flexibility at 120 degrees below zero F 

it Low compression set and quick recovery at sub-zero 
temperatures 

^ Serviceability ever o 600-degree range (—130 to 
500 F} 

ir No plasticizers lo boil out at high temperatures 


G-E silicones 

fit in your future 


Ask your fabricator 

about O-E CLASS 500 silicone rubber for low- 
temperature applications! Compounds are available 
in a variety of hardnesses, or special compounds 
can be made lo your exact specifications from O-E 
silicone gums. For the names of experienced fabri- 
cators and for complete technical data, just send 
the coupon ! 





control worldwide 



central point to 

Such an information-flow sjsteni 
would process the greater portion of the 
functions of distribution, programming 
and costing. 

► Accent on Speed— Along witli the 
highspeed flow of information would be 
an integrated transport system com- 
prising ships, trucks, railroad cars, bust^s 
and other vehicles rvith the accent on 
speed. They would carry standard, pre- 
loaded containers, the Convaic execulK’e 
siiid. 

"We now need a lieasy logistics air 
carrier that will fit into tfiis integrated 
transportation system," Home said. 
‘‘Militarr- characteristics for such an air- 
craft already have been drawn up. This 
airplane would be able to haul high 
payloads at high speeds for long dis- 

Up-to-date logistics, he said, also will 
rerjuite less packaging, to save time, 
space, weight, and money. 

"For certain types of combat opera- 
tions,” said Home, "studies have shown 
that logistic air support costs are com- 
parable to those inaured by sea-lanc 
transportation. Tlius, the overall ex- 
pense in dollars and personnel of opera- 
tions like these would be minimized 
for the highly strategic defensive and 
offcnsir'c capabilities possible." 

He explained: "Wc also would effect 
a reduction in stockpiles of men and 
materiel abroad. They would be con- 
tained on our shores, ready— with fleets 
of globe-girdling transports— to move 
out men and equipment at a moment’s 

► Surprise Premium— We must remem- 
ber, he concluded, that the advent of 
nuclear weapons places a premium on 
the element of surprise; our troops must 
be prepared for rapid use of the airlines 
to go into areas while the enemy still 
is in condition of shock from our 

"These troops can be speedily trans- 

E orted either by land-based or water- 
rsed airplanes.” Horae said. "To get 
the job accomplished, it will be aerial 
transportation that gets the troops and 
tlie supplies to the front 'fastest with 
the mostest.’ ” 

Bell Aircraft Pays 
Officers $387,000 

Lawrence D. Bell, president and gen- 
eral manager of Bell Aircraft Cotp., re- 
ceived $83,159 salary during 1953, the 
firm reports to the Securities 5r Ex- 
change Commission. 

The company paid Ray P. Whitman, 
first vice president, $56,542; and Leston 
P. Faneur, secretary-treasurer and assist- 
ant general manager, $50,786. All offi- 
cers and directors received a combined 
total of $387,007. 
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Sikorsky twin-engine helicopter 




New lightweight MB mounts 
isolate the two P&W R2800 engines 


■ With two engines, the Marine Corps’ new Sikorsky HR2S 
represents a major event in helicopter progress. But that 
n power plant had also meant double trouble in mount- 
ing. Called in on the problem, MB vibration specialists 
Ingineered a successful suspension system for the angle- 
mounted engines. Vibration was isolated— a smooth, corn- 
table ride assured. 

3 cooperation yielded still another benefit. The HR2S 
V lightweight aluminum MB engine mounts 
^loped especially for P4W R2800 engines. Their advan- 
Sach mount weighs 38% less than the unit it le- 

V ~ Ji jj^z>^(nrship in vibration engineering explains in part why 
CU’VbO many manufacturers rely on MB— for engine mounts 
' and for help in application. 


the MB manufacturing company. 


tnc. 


1060 Slate Street, New Haven, Cann. 
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PRODUCTION ENGINEERING 


Analysis Reveals Wright J65 Details 

By Irving Slone 



The J65 turbojet engine incorporates 
unusual design and production features, 
notablv in the compressor and com- 
bustion chamber. Wright Aeronautical 
Division of Curtiss-Wright Corp., 
uliich builds the engine, has stuck very 
closely to the basic Sapphire engine, it.s 
British counterpart originally desiCTed 
and built abroad by Armstrong Siddeley 
Motors Ltd. 

First in Wright’s production scries 
is tlic YJ65-W-I, the subject of this 
analysis. Its official thrust rating is 
more than 7,200 lb. Many of these en- 
gines base been built and embody 
changes to conform to American stand- 
ards, American-built accessories, and 
neces-sary engineering and production 
refinements. There are other engines 
in the series which also generally fol- 
low the basic Britisli design. 

Buick Motor Division of General 
Motors Corp. also is building the J65 as 
prime contractor to the Air Force, un- 
der license from Curtiss-Wright Corp. 
► Critical Metals-In some respects the 



rj65-W-l CUTAWAY 
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engine offers some important savings 
in strategic material utilization. Tlius, 
no cobalt is used anywhere in the en- 
gine. This material nonnally is asso- 
ciated with bucket materials as an alloy- 
ing element. 

No columbium goes into the engine 
as an alloy to gain temperature resis- 
tance, but some is used in welding rod 
for the center bearing support, combus- 
tion chamber and tailcone. Little tung- 
sten is used-only in the flange support 
ring for the combustion chamber and 
tailcone, and in nozzle blading support 
members. 

Chromium and nickel arc fairly prev- 
alent. Nickel is used in the Nimonic 
buckets and combustion chamber vapor- 
izer tube, stainless steel liners, burner 
support, exhaust nozzle, and center 
bearing support, Tlrecbcoinium content 
is generally associated with parts con- 
taining the nickel, 

► Front End— An outstanding feature 
of the engine is its large air handling 
capacity per square foot of frontal area. 
This cafMbility is considered very good 
even by the latest standards. It is ob- 
tained by the compressor design, per- 
mitting the inlet and first few stages to 
handle air successfully at high Aliich 
numbers. 

Front main bearing support forms an 
annular entrance to the compressor 
section, and is supported by four hol- 
ICHv struts. These extend radially from 
the hub, 90 deg, apart, covered with 
four fairings to form leading edges. The 
front main bearing is housed at the 
rear of the support. 

► Compressor Data— Design of the com- 
pressor is aimed at lightweight construc- 
tion, There are 13 rows of rotor blades, 
the first seven stages comprising the 
low-pressure portion of the compressor 
and the last six stages being the high- 
pressure portion. 

Initially, the first seven rotor blade 
stages were aluminum alloy, but ex- 
tensive development of the YJ65-W-1 







COMPRESSOR 



ROTOR of compressor in check fixture, Note tong blades at intake end (left), 
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lias led to installation of steel totor 
blades in the first three stages of the 
compressor to provide higher strength 
for higher air loads. I'his has involved 
a modification of the disks in order to 
take a fir-tree root instead of the eom- 
pressor’s basic blade retention scheme. 
Last six stages of the rotor are Type 403 
stainless. 

Rotor shaft is a hollow aluminum 
alloy unit about 10 in. in diameter, 
carrying twin-type steel disks shrunk 
on the shaft and fitted together by 
means of slots. A coupling is used be- 
tween disks in the first and second 


stages and the third and fourth stages. 
Hie totor blades ate retained between 
each pair of disks bv rivets (two per 
blade). 

► Stator Defails-The inner surface of 
the compressor housing is slotted to 
accommewate carrier tings used for in- 
let guide vanes and each row of stators. 
Tlie tings ate split to facilitate assem- 
bly in the compressor housing, and a 
key riveted into the end of each car- 
rier ring segment prevents rotation of 
the assembly and the stator blade. 

Stator blades are grooved at their 
base (outer end) to fit into grooves in 


carrier ring on compressor housing. 

Inlet guide vanes and the first seven 
tows of stators, because of tlieir length, 
ate shrouded at their inner (tip) ends, 
llicsc stators are fitted with lugs wliicli 
fit into rectangular holes in the shroud 
pieces, and the blades arc brazed to the 
shrouds. 

Air from the final compressor stage 
passes througli two straightening vanes 
which remove tlie tangential compo- 
nents of compressor flow. 

From the two vanes the ait enters 
the diffuser. 

► Beating Support Redesign— The dif- 
fuser section is integral with the center 
main bearing support housing. Modifi- 
cation of this beating support svas the 
biggest job Wright encountered in 
readying the engine for production ac- 
cording to American practices (AvtA- 
TiON Week Dec. 22. 1952, p. 21). 

Located about midway in the engine, 
tlie support is a kcj' part of the engine 
structure. Two trunnions attached to 
it carry almost tlic entire weight of the 
engine, also absorb all flight maneuver 
loads. It houses tlie center roller beat- 
ing which carries the stub shaft bolted 
to the main compressor shaft. 

The British design incorporated a 
support which was practically carved 
out of an aluminum pancake forging 
38 in. in diameter, 11 in. thick. 
Wright’s analysis indicated that at 



Bendix Builds a Better 

ca6^damfi AN3057B 

Inexpensive • Efficient • Versatile 

The Qi!w Beadix AX approval AN3057B cable 
clamp it now available, engmcccal bv Bcndia to the 
liigbrot f]uatily atandarda. tbia cable rlamp olTera 
major deaiim itiiprovemenla. The clamping action is 
radial and completely eliminates wire strain and 
^^arin^ by bolding ibe wii^ buiidie firmly in rubber. 
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DmSItN HELPS ROISTER KMERItirS IHIMED EORCES 


Over a quarter century haa passed since a 
single engine test stand served Fairchild 
Engine Division as it ventured into avi- 
ation engine and auxiliary powerplant 
design, Today, three up-to-the-minute 
faeilities provide nearly a million square 
feet of floor space. This is progress in 
production! But. even more important, 
is the Fairchild creative engineering that 
has resulted in this logical expansion. 


Designing and teeliag of the first 
Caminea radial aircooled engine. 
Development of the most successful 
inverted, in-line aircooled engine, pro- 
duced in thousands for 7orld War If 
military training and liaison planes. 

Mass production of highly reliable, 
economical auxiliary generators for 
bombers and transports. 

Volume production of turbine wheels, 
front and rear frame assemblies for the 
highly successful, reliable combat-proven ' 

GE J47 turbojets. 

.Applied design experience, produc' / 
tian knotc-hout to develop, and pro- I- 
duee in quantity a 6a;ifnmireig/rt 
1,000-lb. thrust turbojet for V. S. '' 
Armed Forces target drones. 


From these accomplishments and years 
of experience in engineering design— and 
in mass production of aircraft engines 
and powerplants — came the know-how 
for the development of today’s jet 
engines, auxiliary powerplants, custom 
made precision built equipment for high- 
ly epeeiaUzed functions and new types 
of underwater ordnance. Other projects, 
still “classified", are adding more and 
more power and strength to our National 
Defense effort. 


TEAMWORK IN 
RESEARCH DESIGH 
AHD 

MAHUFACTURIHG 


Sound, creative engineering af Fairchild 
springs from experience. Confidence in- 
spires teamwork and stability— provides 
the urge to experiment into new areas, 
to test new theories, new metals and new 
fuels. From the drafting boards come 
new designs for advanced powerplants 
and underwater ordnance. In the manu- 
facturing plant itself, experienced pro- 
duction specialists impatiently seek bet- 
ter U'ays of producing higher quality 
products at minimum cost. Past perform- 
ances and present assignments hint of 
even greater dependence upon Fairchild 
for the vital components of tomorrow’s 
more complex weapons syatems. 







"SMSU BUSINESS HELPS BIG BUSINESS GO" 
slys SaperlnlmdiDl of Milnliniice Jg« Silinii, 
Ginaiil Molors Corierallaa 
We rely on Airwork lo supply Proil Ic 
Whilney engine overhauls (hul keep ihe entire 
General Motors nirplime Reel ready to »o- 
Anysvhere— Anytime— On an hour's notice. 



arp'ra'l's Whit°nc?s"Ea«'con« d”ributor, 
CM helps a small business grow. 



MIXED HARDWARE 

SORTING 

NUTS, BOLTS, SCREWS 
ALUMINUM RIVETS 

COST REDUCTION 
AVAILABILITY 

CONSERVATION 

This is a mechanical operation 
of proven merit. Approximately 
5.000,000 lbs. have been sorted 
for both Civil and Military users 
of metal fasteners since 1943. 

SORTING 

CONTRACTORS, INC. 

25S.W. lost. FOrest 5-9756 
Oklohoma City, Okla. 

senvice sorting only 


Wright J65 History 


Curtiss-Wn'ght obtained license to 
bntld the Armstrong Siddeley Sapphire 
and arranged for a long-term engineering 
agreement with AS in the fall of 19;0. 
Ihc Sapphire had passed the British 
i;0-hr. model test. 

Wright's initial effort was to redesign 
the engine tf minimum amount to saKsEj- 

ments. ^ ^ ^ 

Redrawing and modification proceeded 
from Dec. 1950 to Mar. 1951. The re- 
sulting engine became Wr^hfs YJ65- 

First fighter plane to flv with Ihe YJ65- 
W.l was the Republic XF-84F at Ed- 
wards AF8, in February 1951-fonr 
months after the first tool-trial engine was 


completed. The engine contained some 
British parts. 

The first production F44F flew Nov- 
22, 1952, also powered with a YJ65.W.1 
engine. The engine also flew in a North 
Aniciican FI-5 prototype in September 
1955, and in the first p^ucb'on FI-5 on 
Dec. 11, 1953. 

Clenn L. Martin's B57 is powered 
with a Buick-bufft 165 engine. First 
flight for this combination was in lolv 

1955. 

In addition, the 165 has been specified 
for use in four other military aircraft 

’Ibe 165 is now in mass pioductiDn for 
the USAF and Navy, and airenft pow- 
ered by the engine are in service operarion 
at a variety of Air Force bases. 


Aiiicrioan labor rales, cost of making 
the part from an aluminum contour 
forging would be impractical. Kellcring 
time for each part would be about 
700 lir- This would mean that one 
duplicating machine on a three-shift 
basis would produce less than a single 
unit per month. Also, since temperature 
cm tlic part might run as liigh os 
-I50-500F at sea level lii|h.spced flight, 
.iliiminiim alloy wasn't considered the 
best material. 

Wright's redesign broke the p.irts 
into an inner and outer ring cast from 
nodular Xi-Resist (International Nickel 
Co. dcx'clopment), connected bv 10 
stainless steel sheet metal struts welded 
to tlic rings- 

5\'riglit lias produced the part for 
lijiriisiiiutcly one-fifth of the original 
cost in the redesign version for large- 
scale producibility. Reports are that no 
trouble has been encountered in service. 
However, some diffienUy is still ex- 
perienced in casting the inner and outer 
rings to the tolerance, it is said. 

► .Annular Chamber— The combustion 
cliamber is an annular type. The entire 


combustion section is comprised of the 
inlet housing, the combustion chamber 
liousing, outer liner, inner liner, heat 
shield, rear main bearing cone, and the 
burner support on which the primary 
air-aiid-fucl tubes and secondary air dis- 
tributing cups are mounted. 

Chamber outer liner is a cylinder 
made up of a series of sections with 
corrugated stiffeners between, lire as- 
sembly is welded together, lliird and 
fourth sections have tcctangubr air 
holes, while tlic fifth section has cir- 
cular air holes. 

Combustion cliamber inner liner is 
a coiiu-sliaped unit formed bv a series 
of sections with corrugated stiffeners 
between. Third and fourth sections of 
the inner liner have rectangular air 

Combustion occurs in the space be- 
tween the inner and outer liners. 

A support plate makes up the front 
s\al] of the combustion cliamber. 
Mounted on its rear face are 36 pri- 
mary air-and-fuel tubes, which hare a 
hook shape similar to a cane head. Also 
supported on tlic rear face of this plate 
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Aircraft Fan Design 


imVAN^ 

FANS 


Offer M These 
Advantages 


CAST-IN STRENGTH 

The outer casing, stationary vanes, and the inner 
casing are a single casting to provide maximum 
resistance to shock, and to prevent strain under 
working conditions. 

light W£fGHT 

These fans are not only compact in design, but are 
available in either aluminum or magnesium to 
reduce overall weight to a minimum. 


coMPcere u/ve 

Joy offers a wide selection of standard single or 
two-stage aircraft fans, as well as custom-designed 
types, for all ventilating, heating or cooling problems 
on military and commercial planes. Optional features 
include straight or flared inlets, beaded or flanged 
connections, radio noise-filters, anodization, and 
cooled motors where required. 

UNMATCH6D £XPaRl£NC£ 


VAN£AX!AL 0£SIGN 

Stationary vanes provide an equal pressure and 
velocity distribution at all points across the fan outlet, 
thus producing an air flow pattern substantially free 
from turbulence. 

AekOOYNAMIC £NGIN££RING 


Joy is the world's largest manufacturer of vaneaxial 
fans and blowers. Fans for all purposes, ranging from 
1/500 H-P. to JOOOH.P. and up, with fixed, adjustable, 
or controllable blade pitch, constitute the unequalled 
background of JOY engineering experience. Let us 
work with you . . - • Joy Manujacturing Company, Oliver 
Building, Pittsburgh 22, Pa. In Canada: Joy Manujac- 
tiiriiig Company {Canada) Limited, Call, Ontario. 


Both the blades and stationary vanes of Joy blowers 
employ aerodynamically-efficient airfoil shapes, to in- 
sure the most favorable electric-to-air power ratio. 


PR£CtSlON CONSTRUCTION 

The squared-off blade-tips clear the casing by only 
a few thousandths of an inch to minimize tip loss, t 
common cause of fan inefficiency, and to i 


er 100 Years of Engineering Leadership 
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TWIN TURBINE wheels in check ri|. Bucket 
roots arc fir-tice type. 


are 36 secondary air distributing cups, 
IS on the inner edge and 18 on 4ie 
outer edge. 

Within the combustion chamber in- 
ner liner is located a heat shield sur- 
rounding tlie shaft between turbine and 
compressor. Front end of this heat 
shield is supported by the rear face 
of the center main bearing support 
housing. 'Hiis housing also supports the 
front end of the tear main bearing sup- 
port cone assembly which also is lo- 
cated within the combustion chamber 
heat shield. 

► Vaporizing Cane Heads— The vapor- 
izing system used in the J65 is basically 
different from that used in U. S. de- 
signs. Fuel is mi-\ed by vaporization 
only. There is no mixing of fuel and 
air by niechanicai atomization with 
spray nozzles or other orifices. 

Fuel passes through 36 tubes in- 
stalled on the combustion chamber 
inlet housing. These tubes terminate 
inside the 36 corresponding primary air- 
and-fuel tubes, which their open, 
hooked end pointing upstream. 

Fuel pressure in the tubes feeding 



ANNULAR combustion chamber's front 
wall carries 36 primary fucl.and.ait tubes 
(center) between 36 secondary ait distribut- 
ing cups (outer tows). 



There’s somef/iing of Ex-CeW-O in practically every plane made in 
the U.S.A. today. 

Illustroted below are typical blades, nozzles, hydroulic actuating 
assemblies and fuel control assemblies, precision built by 
Ex-Cell-O Corporation to aircraft builders' rigid specificotions. 



EX-CELL-0 CORPORATION DETROIT 32, MICH. 


naHurtcruiERS of rtiasion mschini tools • cuttins roots • laiiioao riNS shd iushings 







Also General Machine Shop and Steel Foundry Facilities 




COMBUSTION chamber detail shows reb- 
tioD of priiuaiy air-and-fuel (vapotiziDg) 


into the primari.’ air-and-fucI (vaporiz- 
ing) tubes is only sufficient to insure 
tliat tlic proper quantity of fuel will 
flow into tlic combustion chamber 
against the pressure inside the vapor- 
izer tube. Ability to Operate at com- 
paratively low maximum fuel pressure 
makes possible good combustion effi- 
ciency at high altitude where the 
weight of air per second fed to the com- 
bustion chamber is relatively small and 
where a correspondingly low fuel flow 
only is requirw, keeping the temper- 
ature of the chamber within limits. 

Primers and ignitors start combus- 
tion. Primers disdiarge fuel just ahead 
of the vaporizer tube support plate. 
Hence, for the first few seconds both 
primer and main fuel tubes are in op- 
eration. The vaporizer tubes are thor- 
oughly heated by the combustion flame, 
so that liquid fuel flowing in is vapor- 
ized on contact with the inside wall 
of the tube. Tube design is such that its 
operating temperature is sufficiently 
high to provide complete vaporization 
of the fuel without cracking and exces- 
sive carbon formation. 

Tlie rich mixture emerging from tlie 
tube into an area of high turbulence is 
thoroughly mixed with sufficient air 
for complete combustion in :i short 
period of time. 

► Secondary Air— Secondary air, enter- 
ing the combustion chamber through 
the 36 air distributing cups, mixes with 
the combustion flame near the vaporizer 
tubes, diluting it to insure combustion 
stability and high combustion efficiency. 

A slot in each of tire secondary air 
distributing cups, as well as cup ar- 
rangement relative to the end of the 
vaporizer tubes, promotes best mixing 
of the secondary air and flame- 

Inncr and outer liners of the com- 
bustion chamber arc protected from 
oT'erheating and hot spots by cooling 
air flowing through slots and holes in 
the liner. 

► Turbine Data— Turbine section is a 
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You can look to Canadair as a permanent, reliable, fully 
authorized source for spare parts for C47/DC3 type aircral 
Canadair has in stock thousands of components, assemblies, 
detail parts, accessories, hardware and vendor items; 
and requirements that cannot be filled from stock 
are being manufactured to latest specifications. 

Servicing over 100 airlines in 45 difleient countries, 

Canadair lists among its clientele the world's 
foremost aircraft operators. 

It will pay you to deal uiitb Canadair 
— an established Company with a world-wide M 

reputation for dependable manufacture. 




EM&i/ue 


IRC8AFT MANUFACTURERS 
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two-stage unit. I'irst-stage stator Wades 
are bolted to a stator inlet ring and 
second-stage stator blade support. Tips 
are held in a blade-support ring. This 
support ring is located on the rear end 
of the first-stage stator blade support 
assembly, which is attached to the rear 
flange of the rear main bearing support 

Second-stage stator blades are dowel- 
pinned to blade-retaining ring to form 
sections which are bolted to the second- 
stage stator blade support and the 
second-stage rotor blade shroud. In each 
row of stators ate 108 blades. 

I'irst-stagc turbine has 110 huchels, 
second stage has 75 buckets. Buckets 


are field to the turbine disks bv fit tree 
roots and lock plates. Second-stage tur- 
bine rotor disk is coupled to the first- 
stage disk with taper pins. 

First-stage turbine rotor disk is cou- 
pled to the turbine rotor rear shaft with 
taper pins. I'ront end of the turbine 
rotor rear shaft is splined to the turbine 
rotor shaft coupling. Bolted to this 
coupling is the turbine rotor front shaft, 
and bolted to the front end of the latter 
is the compressor rotor shaft drive 
coupling. 

Inner cone of the exhaust section is 
supported by four transverse tubes en- 
closed in airfoil fairings, arranged at 
90 deg. to each other. '111050 tubes and 


fairings arc supported by the outer ex- 

Tlie tubes allow inner cone to ex- 
pand or contract radially and mos’e in 
the fore and aft direction, to a limited 
extent, with respect to the outer ex- 

► Bearing, Turbine Cooling— Bearing 
cooling is done with air bled from the 
fifth stage of the compressor. Air passes 
through externa) lines from the com- 
pressor section to the center main bear- 
ing support and through internal lines 
from that point to the center and tear 
main bearing. It goes around the bear- 
ing, meets the oil coming out of the 
hearing where it is formed into an 
air-oil mist, It is then discharged from 
vapor manifolds on the center main 
bearing support housing and dumped 
overboard. 

Turbine cooling is by air passing 
through from the spaces around the 
combustion chamber inner and outer 

.Air also is bled from the eighth com- 
]jtessor stage through holes in the com- 
pressor rotor shaft to the inside of the 
compressor and turbine shaft. It goes 
out through holes in the turbine shaft 
between the first and second stage tur- 
bine disk and out tlirough the end of 
the turbine shaft. 

Three air bleeds ate located on the 
tenter bearing support bousing to take 
thirteenth stage air for cabin pressuriza- 
tion and other airplane uses. 

► Oil Scheme— Engine oil tank is 
mounted near the top of the compressor 
housing and is supplied as an integral 
part of the engine. This feature simpli- 
fies development and installation prob- 
lems associated with a suitable oil sup- 
ply system. 

Oil from the tank is delivered 
through an external line to the oil 
pumps, mounted on the lower left side 
of the front inaiii bearing support. 
'ITicrc is one gear-type pressure pump, 
a gc-ar-type scavenge pump, and two 
piston-type oil metering pumps. Pump 
drive is bi beveled gearing in the acces- 
sory drive power take-off housing lo- 
cated in the front main bearing sup- 

Oil pump drixeshaft passes through 
strut Slo. 3 and is splined into the 
scavenge pump shaft- An intermediate 
gear on the scavenge pump shaft drives 
a camshaft gear which, in turn, drives 
the pressure pump gear. The camshaft 
actuates the piston-type oil metering 

While the center and rear bearings 
have a total-loss oil system, a circulat- 
ing system is used for front bearings, 

► Fuel Highlights— In the fuel system, 
the booster pump is an enginc-dris'cn 
unit consisting of a centrifugal impeller 
pump on an integral shaft svilh a rofor- 
srane-type pump. An adjustable relief 
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CASTINGS 



to find our exacily what your castings cost .vou. 
We don’t mean the foundry price— we mean the 
price as finished and assembled. As a part of 
the Alcoa team which has helped many other 
companies slash the number of casting rejects, 
we offer this suggestion. Scrapped casting costs 
are worth a look-see in your plant, and the man 
to help you do this is your Alcoa sales engineer. 

ALUMINUM Company of America, 1800-F Alcoa 
Building, Pittsburgh 19, Pennsylvania. 

ALCOA p 
ALUilftINUIWi 
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Synchros available. These Transmilters and Conirol Transformers, 
Resolvers and Differentials, conform lo Navy BuOrd. Sire 8. Integrally 
cast stator and stainless steel housing assemblies permit straight through 
bores, eliminating the fundamental errors of eccentricity; providing mg- 
gedness and environmental resistance to these components. 



KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 



valve incorporated in the system to pro- 
vide for pressure regulation. 

Provision is made on the engine for 
installation of a fuel flow meter, if 
required. This simplifies aircraft instatla- 
tion problems. 

A nigh-pressure fuel pump— a posi- 
tive - displacement. multiple - plunger 
type— is designed to run on aviation 
kerosene or gasoline, without lubricii- 
tion. A built-in governor prevents the 
engine from overspeeding. 

A turbine fuel control incorporates a 
filter, acceleration control, throttling 
control, and pressurizing valve. 

► Statting— Electrical starter, primers, 
and ignition systems ate all intercon- 
nected so that the engine start is auto- 

After the engine is nnining. the 
starter becomes the generator and tlic 
primers and ignition sv.stcm arc dc-en- 
ergized by a timing unit whicli permits 
them to operate for a period of only 20 

Tlic starter is liouied in a bullet fair- 
ing on the engine nose. 

Windtunnel Experts 
Form Organization 

.A working-level conference on wind- 
tunnel operations and tecliniqucs was 
lield rccentli- at the Ordnance Aero- 
physics Laboratory. Convair’s Dainger- 
neld. Tex., test facilitv. 

Recognizing the lack of an organiza- 
tion wlicrc operating personnel of the 
many supersonic windtunnel facilities 
could discuss problems and techniques. 
R. J. Volluz, chief of the OAL super- 
sonic funnel took the lead to collect 
such a gtoup. 

Representatives of all major super- 
sonic test facilities in the country were 
invited to Daingcrficld to form such 
an organization and to hold some pre- 
liminary discussions. 

Volhiz was named chairm.in, with 
I. Af. Nestingen of Naval Ordnance 
1-ab designated corresponding secrctarv 
and E- B. Mav of Redstone .Arsenal 
as recording secretary. 

Technical sessions of the conference 
featured presentations on techniques of 
nozzle calibration, automatic recording 
of pressure measurements and automatic 
windtunnel operation. 

Represented at the conference; Aro. 
Inc.; Ballistics Research Laboratorv': 
Cooperative Windtunnel; Cornell Aero- 
nautical Laboratorv; David Taylor 
Model Basin; Jet Propulsion Laborators ; 
Naval Supersonic Laboratory; Wright 
-Air Development Center. 

Also represented; U. S. Naval Air 
Missile Test Center; Naval Ordnance 
Laboratory: North American Aviation. 
Inc.; Redstone Arsenal; United Aircraft 
Corp.; Universitv of Michigan, and 
University of Minnesota. 
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Valve Manufacturer 
ELIMINATES ^ 



1, Electrolized valves showed no signs of galling o. 
scoring. 

2. There was no measurable leakage. 




IE ELECTROUZINO CORPORATION 


end me the 16-page Electrolizing I 
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KOCH . World’s largest fabricator of moulded Fiberglas products 



This is the only one! 





USAF Contracts 

I'ollowiiig u a list of iccciit USAF 
contracts announced by Air Materiel 
Command. 




PRODUCTION BRIEFING 


► Lockheed Aircraft Service, New York, 
is overhauling, presen'ing and packag- 
ing Navy WV-1 and VVV-2 Constella- 
tion components for Navy’s Aviation 
Supply Office. Navy is also using 
LAS-N.Y. to overhaul and test an 
undisclosed number of instruments. 
LAS-Burbank has been awarded an Air 
National Guard contract to inspect and 
repair, as needed, an undisclosed num- 
ber of Lockheed F-80 jet fighters. Con- 
tract approximates S8.5 million. 

► Perkin-Eimer Coip., Nonvalk, Conn., 
has received a $2,520,000 USAF con- 
tract for 300 new-type liigh-altitude 


► Aviation Developments, Inc,, maker 
of blind rivets, quick-release pins and 
sheet gtippeis, is completing a new 
building at 210 South Victory Blvd., 
Burbank, Calif. 

► Revere Corp, of America, precision 
instruments maker, has opened plants 
in Florida and Washington to be op- 
erated by newly established subsidiaries: 
Southeastern Instrument Co., Ft. 
Lauderdale, and Revere Instrument Co., 
Bellevue, near Seattle. 



PROTECT 

METAL with MCTAL 
TUBING SEAL CAP PRODUCTS 


For moiimum leleiy use ttis Accepted S'andoidt Tubing Seat Cep Ptateclonl 
Ceps, Plugs, Sees Plugs, Shipper Cops ond Plugs. 

TUBING SEAL CAP, INC. 

a 08 WEST SANTA ANITA 
SAN GABRIEL, CALIFORNIA 

SEND TODAY! 

for NEW iVSd IlLUST-RATED CATALOGUE ond PRICE LIST. lOn your firm letlerhsod, please) 


The Accepfed Standard 
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5-Place Utility -Single-Engine Thrift! 


New Cessna 195 Offers Greatest 
Room, Luxury in Single-Engine 
Field ... 12 All-New Features! 


FTy iti Compare it! The one < 
6-paaaenger coDveoieoee and sin 
Cessna lOSI It's powerfull Cruis 
comfort than any other single- 
ineluding 50% increase in flap arc 
trol, smoother flight, new in terior r 
see nearest Cessna dealer (llsled 
write CESSRA AIRCRAFT CO. 


and only airplane that offers both 
iglc<ngine economy — brilliant new 
scs over 165 m.p.h.I OCTers greater 
-engine ship! Twelve new features 

roior ^liinatione. For inforoatiOT, 
I in yellow pages of phone book) or 
i., DEPT. AE-2, WICHITA, KAN. 



4 GREAT CESSNAS <D0^41&THE COMPLETE AIR FLEET FOR EVERY BUSINESS NEED 





U.S. NAVY SETS A NEW WORLD'S RECORD 




WRIGHT 
CYCLONE Ts 

and 

CURTISS ELECTRIC 
PROPELLERS 

in a GOODYEAR ZPG-2 Blimp 


2(10.2 hours aloft 
without refueling! 


Remaining aloft and cruising steadily for well over a week, a 
U.S. Navy blimp ZPG-2 — with a Curliss-Wrighi cngine-propel 
fd of 200.2 hours for i 
flight of aircraft and crew without refueling. 

The Navy's fleet of NAN type non-rigid airships, l.irgest in the world, 
designed for long duration defense patrol.arc each powered by two 800 h.p, 
Wright Cyclone 7 engines, housed within the car. On outriggers, and 
driven by the engines through a special transmission system, are two 16' 7" 
Curtiss Electric Propellers with hollow steel blades. The inherent 
features of the Electric Propeller make it completely controllable through 
all ranges of pilch from feather through the forward operating range to 
hover and reverse pilch. During prolonged patrols with this unique 
installation it is possible to use both engines for full power or to use 
either engine alone to drive both propellers for economical search operations. 
Like this record-setting ZPG-2, all U. S. Navy lighler-than-air craft 
service are equipped with Curtiss Electric Propellers. 


[giH 


A T I 0 


W 0 0 b - 


■ D G E, 


Boeing Opens Giant Flight Test FacUity 

IVew Seattle establishment uses latest ideas to speed collection 
and analysis of data on highspeed jet and turboprop aircraft. 



By William J. Couglilin 

Seattle— An expanded Sight test pro- 
gram on new jet and turboprop planes 
that will be one of the heaviest in the 
Iiistocy of the industry opens as Boeing 
Airplane Co. begins operation of a 
S5-milUoit facility here, llic setup is 
one of the largest and most modern in 
the nation. 

In addition to its giant, eight-jet 
B-52 Stiatofortresses and the iicsv four- 
jet 707 Stratoliner-Stratotankcr trans- 
port, Boeing will be testing turboprop 
versions of the C-97 Stratofreighter 
and B-47Stratojet. Experimental Flight 
Test will be operating more than 20 
aircraft of diBcrent types. 

This flight test program will be based 
in a vast building whose expansive in- 
terior can house five of the giant B-52s. 
► Test Pilot in Cbarge-At the head of 
the organization will be test pilot A.M. 
(Tex) Johnston, waging an uphill fight 
against one company official's predic- 
tion that "Tex is going to spend more 
time flying a desk now'." 

Johnston, who favors cowbo) boots 
and a string tie, looks more comfortable 
in a B-52 cockpit than he does behind 
a desk. But appearances can deceive. 

fesv weeks after Johnston took over 
his new post as chief of flight test last 
September, he reorganized the en- 
tire division, shifting to a project-type 
organization and dividing- the flight test 
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section into five major groups; Produc- 
tion Flight Test, E^erimental Flight 
Test Pilots. Operations, Instrumenta- 
tion. and Supporting Services. 

Tlie duties of Production Flight Test 
and Experimental Flight Test Pilots are 
conventional. Operations maintains test 
aircraft, determines data requirements, 
liandics data transcription and prepares 



tespun SI Dili tics 

Each project now has a project pilot, 

r^^Lton™e°"- th"^ ^o“"^ 

hilitforthe^pfoj^test o^rah^ 

iiccr to plan test flights and handle 

Boeing’s engineering pilots usuallv 
liandle hvo projects; but some require 
one project pilot full time. 

“Tliis is an age of specialization,” 
says H. A. Riclcc, Johnston's adminis- 


is a slightly different walk of li 
that of the aerodynamicist or power- 
plant man. \^'e know how to evaluate 
an airplane as an operational object. 
M'c are not experts in powcrplant, aero- 

> Giant Hangar-Headquarters for the 
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pilots, enginecting staff, planes and 
laboratories will be a building where 
Stratofortiesscs can roll in and out 
tlirougli the brgest unobstructed door- 
way in the U. S-. 780 ft. long and 65 ft. 
high. Its 13 vertical-lift 3oors open 
from the flight apron into the air. 

To support the weiglit of the doors 
when they srving up and out. tlic entire 
roof is cantiles'ered like a bridge across 
a river. Roof support conics from two 
columns within the structure, each cap- 
able of bearing some 5 million lb. 
weight. Roof trusses are tied down to 
anchor points in the rear of the build- 
ing by steel tension columns. 

But it is not only size which makes 
the new flight test hangar impressive. 
Its facilities are carefully planned for 
maximum efficiency in flight testing. 

The need for this is apparent from 
Rieke's remark; “A single 3-hr. flight 
of a B-52 may have 1.5 million data 
points." To record, transcribe and 
analyze these is a major operation. 

There is verv little waste motion in 
a B-52 test flight. On each flight, 85% 
of the time the aircraft is in the air is 
utilized for actual flight testing. Even 
during the flight, information is being 
telemetered to Boeing technicians on 
the ground. 

► Communications Vital— As space for 
ctesv membera is reduced on high- 
.speed combat aircraft such as the B-52. 
Icicmetering and radio communication 
take on an increased importance in 
flight testing. -\nd as speeds increase, 
more powerful radio transmitters and 
receivers are needed to free the aircraft 
from the frequent turns which other- 
wise would be necessary to stay within 
radio range of ground engineera. 

Close to $200,000 has been spent on 
the radio facility which will maintain 
this communication. Perched high on 
the roof of the now hangar is the con- 
trol timer for Boeing flight test. 
Through its tinted Therniopane win- 
dows the tower operators can view the 
entire flight apron and maintain con- 
tact with test aircraft in tlic air. There 
is also a magnificent wind-whipped 
view of the entire Seattle area. 

It’s a ru^ed climb up a narrow stair- 
way to reach this “island in the sky" 
-some ses'cn stories abos'c the ground. 
Complete living facilities are provided 
tor ftie men on duty including a hot- 
plate for preparing meals. A U-shaped 
control console is fitted into the front 
of the glass enclosure. Two low racks in 
the center hold receivers and a jack 
panel for connection to the console 
and to radio rooms in the ground floor 
of the building. There also is a direct 
connection to Tex Johnston’s office so 
the chief of flight test can follow aircraft 
in the air without leaving his desk. 

An "antenna farm” is sprouting on 
the flat roof of the hangar; there will 
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From 0 liquid — poured in place; Strength 


Stafoam-Strengthened Blades Lash a Roar- 
ing Tornado Through Boeing Wind Tunnel 

Tlic world’s largest |iri\’ately-o\encd wind tunnel uses Stal'omii to gi\’e its fan blades the strength to hick-up 
a transonic gale. The tunnel is a part of the Boeing Airplane Company’s Edmund T. Allen Memorial 
Aeronautical I.alroratories in Seattle. I he strengthening material of the fan blades is Staloam, the name 
applied to all foamed-in-placc plasties mamifaetured by American 
Latex Products Corporaiion. 

These Siafoani-strengthcned blades will help engineers and scientists 
gather data in the trans-, and super-sonic (light range. They must be 
strong enough to withstand the stress and strain e-xerted on them by 
motors producing u|> to 54.000 horsepower; the\' must he light cncjugh 
to serve as fan blades; and they must Ik able to resist the heat generated 
in the operation of a transonic wind tunnel. Besides having the neces- 
sary thermal characteristics and the most favorable weight/strength 
ratio, those Stafoam-strengthened blades mvc countless hours of manu- 
laeturing time. Siafoam is simply poured into the hollow (iherglass 
blades and in minutes it ehemicallv foains into place, completely 
lining the cavitv and ironding the blade into one, super-strong, lighi- 
weigitt unit. 


Efficient, East, Simple 

Blades for Boeing's giant rsind tunnel rvere made li\' BcKing i\irplane 
Company in Seattle, Goodyear Aircraft Corjwraiion in Plmenix, and 
Raymond Dc-lcer 8: Engineering Company in Los Angeles. I lerc we see 
the simple process of ]xiuring Siafoam at Raymond and Boeing. Filling 
ca\ilics with Rigid Alkyd STAFOAM does away with tlie neecssii)’ for 
cutting and shaping a core and dien painstakingly fitting other structural 
members around the core material. The parts amt labor needed for such 
fabrication are also eliminated, together with the blueprints and engineering 
itiyolyed. Quickly trained workmen can [xnir liquid into llic cavity whicli 
is to Ik strengthened. STAFOAM sets into a strong, lightweight core that 
bonds the two into one integral part. 
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Rtfmoving the fairing core mold. Final sirino <*f a fan blade fairtno cute. 


Sliattor Ri-sititiiiU Slafoam’s Astoiin<liiig V’arit'ly of I’roprrtios and Uses 

Foretell Countless Potential Applications 

Stafoam's applications are so \aried, and llic results obtained in extreme conditions 
are SO graiilvinx, that it will retolutioniac many manufacturing mctliods. Cell sire 
and uniformity of cell distribution can be closely controlled — r aiying Irttm a neativ 
amorphous structure to cells of inch diameter. Formulations controlling weight, 
strength, density, and texture can be prepared at will. I his almost limitless range 
of eomrollabic properties means that Stafoam can be formulated to meet s|x:eilie 
engineering problems. Stafoam may be the unsuspected answer to jotir unsolved 
pnihlem. 



blinu near holes made bv .50 caliber machine PliySlCfll TttSi \ clllir.Ss at TO^ F 

g*'" Lnadapplicdparallciiodirectionon.simrise. 



jr STAfOAM 






rejtislcrcd Iratlcrtinrh of .Ainerii'iin Lnlex Prodinls Corp., is ninniiruc. 
I'd Iinclrr 'I.otiKKOA'I iintenis owni'd l)j l.oekliM'd .Aiia rafl rorp.. Burbank, <jdif. 
■RegisrereJ Trademark of I ncklieed Arnraff Ct,ryr,rMi(m. 




3341 West El Segundo Boulevard • Hawthorne, California 








SERVING THE COMMERCIAL AND MILITARY 
NEEDS OF AMERICA'S AVIATION FROM 
GALVESTON. TEXAS 


FEATURING— OVERHAUL— REPAIR- 
MODIFICATION— MAINTENANCE— AND 

CONVERSION OF AIRCRAFT 


PRODUCTION OF AIRCRAFT PARTS, 
ASSEMBLIES. TOOLS, DIES, JIGS. AND 
FIXTURES WITH AIRCRAFT QUALITY STEEL 
FORGINGS A SPECIALTY 


AND PROUDLY PRESENTING OUR CAMAIR 
"aSO". A SUPERIOR TWIN ENGINE 
CONVERSION OF THE FAMOUS NAVION 


CAIWIAIR 


1 AIRPOUT - GAlVEStON. Tl 


DIVISION OF 


WORKS, INC. 


be between 40 and 50 antennas up here 
when work is completed. 

► Transmitter Installfllions-Transmit- 
ters ate installed in snraU looui.s brief 
under the ceiling of the hangar. Thest 
arc reached by narrow catwalks 75 ft. 
in the air. I'toin up here-morc than 
five stories in the air— people on the 
floor of the hangar dwindle to ant-size. 
A B-29 bctoines insignificant from this 
height. Only the B-52s refuse to shrink. 
They still look huge. 

It is up here in the rafters that you 
can best see the hca\y steel work which 
has gone into the building, the massive 
beams and giant bolts. The special 
liansmittcr rooms arc located under the 
roof to cut down the length of lead 
wires to the roof top antennas. Loca- 
tion of the transniittcrs on the ground 
would cut power to the antennas as 
much as 50% in some cases, accord- 
ing to Russell Winslow, group engineer 
in charge of radio facilities. 

To reduce the fire hazard, a special 
carbon-dioxide fire extinguishing system 
protects each of the transmitter rooms. 
As in the tower itself, use of wood is 
licid to a minimum to reduce the dan- 
ger of fire. Despite the weight, the 
floors of the transmitter rooms arc of 
concrete. Wires thick as a man's thumb 
mn down to eartli for grounding. 

► Data Reception— 'I ransmitters and re- 
ceivers arc linked to three windowlcss 
soundproof radio and telemetering 
rooms in the long one-story shop and 
office building at Hie tear of the hangar. 
From here, engineers can keep in toucli 
with test aircraft during flight. They 
can watch the inked lines on charts 
pouring from the telemetering ma- 
chines, lines transmitting information 
from remote points On the aircraft to 
increase both safety and efficiency of 
men flying an aircraft many miles away. 

Is flutter getting too severe at some 
point on the aircraft? They can warn 
the pilot by radio before he himself is 
aware of it. If information can be re- 
corded electrically, it can be transmit- 
ted to the telemetering machine from 
mea.suring devices on the aircraft. 

► Data Processing— Down the hall I'n a 
soundproof roont is the section which 
faces one of the toughest jobs of all, 
the Data Processing Group. The object 
of flight testing. Rickc points out. is to 
obtain data— data which is of no value 
unless it is in usable form. The infor- 
mation from hundreds of thousands of 
data points must be correlated and 
analyzed. Techniques of data reduction 
therefore are receiiing increased em- 
phasis in the Boeing flight test division. 

Electronic methods are used to re- 
duce data to a card system which can 
be fed to the company’s raillion-dollar 
calculator. Here some of the complex 
equipment developed bv Telecomput- 
ing Corp. of Burbank, Calif,, is used 
by Boeing to provide its human talent 


Bomarc Missile Flight Analyzer 



INTERMEDIATE TRANSCRIBER for dab telemetered down from flights of 

the Boiiiaic missile has been developed by Boeing Airplane Co. to solve problem of con- 
veitog original iMgnetic tape recordings into more useful punch cards. C^rd punching. 

bpe cannot be slowed down w ithout loss of signal. ^ 



VISIBLE TAPE RECORDING, using electric needles which carbonize surface of 
special recording paper, is made from magnetic tajie and then run through a dab converter 
(above) at a sufficiently slorv speed to feed punch cord perforator. 



600 MAN-HOURS LATER, five days after the misale Sight, 7,200 ft. of oiagnelic 

tape lias been converted into punch cards which then feed a plotting machine to produre 
a graphical picture of the missile's Sight. As many as 1,600 graphs, each 5 ft tong, 
togcflier with movies, shll photos, and oscillogtams must then be analyzed. 
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Wesfinghouse Turbojets 
explore extreme speeds and altitudes 
...in X-3 research jet 


Pushing further into the realm of supersonic flight, twin J34 turbojets 
with afterburners are pioneering the use of jet power plants for sustained, 
high-speed flight. 

J34 axial-flow turbojets were chosen to power the X-3 because of 
important features such as small engine diameter and high thrust-to-weight 
ratios which permitted the use of two engines to provide excellent high- 
speed performance combined with multi-engine reliability. 

Westinghouse experience and technology are directed at the successful 
conquest of aviation frontiers. Continuing advancements merit your 
attention no matter what the aerodynamic design or weapons systems 
application might be. Let Westinghouse help you bring tomorrow’s air- 
craft . . . One Step Closer. Westinghouse Electric Corporation, 3 Gateway 
Center, P. O. Box 868, Pittsburgh 30, Pa. J-siou 

Jet Propulsion ‘ Airborne Electronics ■ Aircraft Electrical 
Systems and Motors ■ Wind Tunnels to Plastics 

you CAN BE SURE.. .(F 

\\^stinghouse 



RESEARCH 

ENGIHEERS 


Fael-growing Srratos is develop- 
ing new air-comlitioning systems. 
air-turl>inc drives, controls and 
other pneumatic accessories for 
aircraft and industry. Positions 
arc now being filled for investi- 
gations and studies in pneumatic 
refrigeration and very high 
speed power turltincs. 




Wonderful recreational facilities. 
Fine beaches - 
Fishing, Boating. Golfing. 
Esrellem housing 
available in area. Convenient 
to New Yorh City. 



witli an electronic assist. The process- 
ing equipment consists of a reader, 
calibrator, Cardex, modified typewriter 
and teieplottcr. 

It can do in a day the job it would 
Fake six girls a week to do, processing 
better than 2.000 data points in an 
eight-hour day. 

Down one side of the same room is 
a line of sm.ill enclosed booths— mvich 
like voting booths— which arc used for 
reading film from the plioto-recordcr-i. 

► B-52 Testers— In an adjoining room 
ate the engineers who depend heavily 
upon this data for theii planning, the 
B-52 project group. ,At one end of the 
room hangs the board outlining the 
fliglit test schedule for the YB-52. 

Here, in effect, you can see both the 
beginning and the end of the data gath- 
ering and reduction processes. When 
the big Y'B-52 takes to the air for the 
fliglit tests scheduled on the board, it 
n-ill check data already analyzed while 
at the same time providing nesv data 
for project engineers. A seemingly end- 
less chain but one which pays high 
dividends. 

“We already know more about the 
B-S2 in less than two years of fliglit test- 
ing than we have ever known about 
any otlicr airplane in that length of 
time," Tex Johnston remarks. 

In fliglit testing an aircraft the size 
of the B-52, each liour of fliglit is ex- 
pensive. Each must count to the maxi- 
imim. What docs a B-52 crew do on a 
test flight? The bnard's colorful mark- 
ings show tests scheduled to check 
spoilers, thermal anti-icing. MA-2 auto- 
pilot. K-5.^ bombing system, stability 
characteristics, compass calibration, 
bomb racks, bomb drops, fuel vents, 
vortex generators, and wheel well doors. 

► Instmmenl Planning- What mighthc 
called the nerve center of the Bight test 
section is the instrumentation lab. In- 
strumentation for test aircraft is plan- 
ned well in advance. The first B-52A 
which the flight test section receives, 
for example, will have all the “plumb- 
ing’' and wire runs installed for its 
instmmentation. It will take approxi- 
mately three weeks to connect the in- 
struments themselves and then the 
Stratofortress can be airborne on its test 
program. 

■rhe new instrament lab is designed 
to serve both the calibration group and 
the equipment maintenance group, as 
well as providing an area for develop- 
mental work, 

► Lab Highlights— George Harncd, en- 
gineer in charge of the lab services 
group, points out some of the features 
of Uic carefully planned lab: 

• B.isic power supply to hencli loca- 
tions of 28-v. d.c. with 100-amp. ca- 
pacity; 400-cycle at 110-v. and 26-v. 
three-phase and single-phase. 

• Compressed air and vacuum line to 
all bcncli locations, with outlets at 


4-ft. intervals on each bench in the 

• Transfer cable setup by which up to 
10 pairs of lines can he patched to any 
bench location. 

• Special power panels for the mainte- 
nance section which have voltage and 
current measuring instruments right on 
the bench panels. 

• Shielded room for intcrference-froe 

• Environmental test chamber built by 
the Bowser Teclmical Refrigeration Di- 
vision of Bowser, Inc., which will have 
an ambient test range of —100 to 
180E. Its I6<u. ft- capacity can lest 
altitudes to 100,000 ft. 

• Load test machine with a 2f),000-lb. 
capacity. This was built by the Tinius- 
Olscn ’Jesting Machine Co. 

Tire new building also includes an 
up-to-date photo lab. which will handle 
oscillograph processing as well as regu- 
lar processing of flight test film and 
photos. This group also is faced with 
solving such problems as camera fog- 
ging and frosting in changes from 
heat to cold at various altitudes. 

► Stab'c Tests-B-52 static testing al- 
ready has begun in the massive static 
test framework at one end nf the hangar. 
Some 114 tons of 12-in. steel channel 
assemblies and nearly 50 mi. of rein- 
forcing steel are embedded in a concrete 
slab more than two-feet thick. Flight 
test does not operate the static test 
structure but lends support on data 
computing and other services. 

Completion of this modem facility 
has not stilled the familiar complaint 
of flight test divisions everywhere. “You 
know,” said Rieke two weeks before the 
division moved into the new hangar, 
"vvc’rc already cramped for space." 
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For more than o decode Republic fios designed 
ond built a succession of Thunder-craft fighters 
and fighter bombers for the Lt.S.A.F. which 
hove proven without peer. >- 1- The mighty 
THUNDERBOir of World Wor II esiobl/shed 
o proud record in eombot as the sturdiest, 
deodliesf "work horse" of Its lime ... the 
THUNDERJET which eorned its fame os a 
Fighter bomber during the Koreon Wor Is 
momtolnlng Us own fine position of leodership 
with our A;r Force and our allies in NATO, 
r- <- The new THUNDERSTREAK, now In service, 
and the THUNDERFLASH, its pholo-reconnois- 
sonce counlerparl, with on entirely new ronge 
of speeds and elFecliveness emphosize thot 
each produci of Republic’s know-how moin- 
lins superiority of performance in Us field. 




Execulive Pllol Sim> sUmdinp; by the 
Grumman Widgeon he flies for the 
Hells Estate. 


Ask the men with the 
most experience . . . ask 

S. ELLSWORTH SIMS 

Executive Pilot 
Estate of William G. Hells 
Nev/ Orleans, Louisiana 


“Because an aircraft pilot reties so heavily on pe- 
troleum products, he's apt to become pretty brand 
conscious. NaturaQy, his favorite products are those 
which, year in, year out, serve him best. 

“With me, that brand is Gulf. Twenty-three 
years of flying experience and more than 9,000 
flight hours have convinced me that you can’t use 
a better line of aviation products. Where available, 
I use both Gulf fuel and Gulf lubricants exclusively.” 
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GULF REFINING COMPANY 
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Trunks’ Senior Debt Credit Is High 

Standing of airlines' long-term obligations is on par with 
those of prime industrial and utility securities. 


Almost unnoticed amidst the finan- 
cial cross-currents of the air transport 
industry is the higli eredit standing now 
being accorded lon|-term debt of the 
trunk carriers. With but one excep- 
tion, this debt commands a price on a 
par with that of prime corporate in- 
dustrial and public utility securities. 

That this present high state of trunk 
airline long-term credit was not always 
so becomes evident from a review of 
each of these airline credits. Excluding 
bank credits, which are primarily in- 
tended for relatively short-term periods 
and have different characteristics, five 
trunk airlines have long-term obliga- 
tions outstanding with the public or 
institutional investors. 

► AA's Experience— American Airlines 
lias tire largest actual debt outstanding 
and carries the lowest interest rate of 
the group. Its financing experience 
also reveals excellent timing and invest- 
ment banking sponsorship of high char- 
acter in a sliding market. 

In the summer of 1946, an invest- 
ment banking group headed by Kidder, 
Peabody & Co. marketed an issue of 
S40 million in 3% debentures and $40 
million in 3i% preferred stock. At 
about that time the market for this 
type of securities, particularly of the 
airlines, began to deteriorate. Never- 
theless, both issues of the American 
offerings were sold, although at some 
price concessions which meant losses 
to the underwriters. The airline, how- 
ever, received the full amount of the 
underwriting commitment. No airline 
debt or equity securities have been sold 
since on such favorable terms. 


► Profitable Recapture— Reflecting the 
deteriorating fortunes of the airline in- 
dustry in general and American in par- 
ticular, the company's debentures sold 
as low as 67 a few years after their 
offering. A gradual price recovery was 
made as earnings improved. 

In an astute men'e by the manage- 
ment, some $10 million principal 
amount of these debentures was ac- 
quired in the open market during 1949 
and 1930 at a price believed to average 
around 90. In addition to acquiring 
these bonds at a discount, American 
anticipated all sinking fund require- 
ments for all years up to June 1. 1958- 
In other words, the company has until 
mid-1958 to meet tlie annual require- 
ment of retiring $800,000 in bonds. 
(For subsequent years, these require- 
ments step up to $1,350,000 annually.) 

Most of these outstanding deben- 
tures are believed to repose in the port- 
folios of large institutional investors, 
making for a small floating supply in 
the hands of the general public. This 
means that under prevailing circum- 
stances any future debenture retire- 
ments may be called, necessitating 
slight premiums as compared to pres- 
ent quotation.^ of around 964. 

► Mid-Conlinent-Braniff- The only air- 
line long-term debt selling at a con- 
siderable discount is that of the Mid- 
Continent 4i% consertible debentures 
assumed by Bianiff. 

This issue was originally sold by Mid- 
Continent in M.ny 1951 in the amount 
of $2 million. A conversion feature was 
added to “sweeten” its acceptance 
among investors. A\'hen Braniff acquired 


.Mid-Continent it also assumed this 
obligation. Present quotations of around 
83 for these debentures reflect the cur- 
rent weakened position of Braniff. 

► Capital Debentures— Capital Airlines’ 
long-term debt stems from the inept 
financing sponsored by its then invest- 
ment bankers in September 1945. At 
tliat time, a total of $10 million in 
34% convertible debentures were sold. 
Having most attributes of a convertible 
preferred (which observers maintained 
should have been sold instead) these 
debentures nex'crthcless had satious re- 
strictions which were to serve in later 
years to undulv hamstring management 
without affording the holder anv real 

A recapitalization was found neces- 
sary and accomplished in November 
1949. As a result, the debenture holders 
were offered an exchange of new Scries 
A and B 4% debentures in equal 
amounts. Only the Scries B were con- 
vertible. Prior to that time, pres’ious 
retirements had reduced the old 3i% 
issue to $7,385,000. Of this lobl, 
$5,991,000 elected the exchange offer. 
This created $2,995,500 principal 
amount of each of the Series A and 
B, plus $1,394,000 of the original 44% 
issue. The Scries B issue was called 
for redemption on Mar. 12. 1951, 

Coming down to Apr. 30. 1954, it 
is found that of this original $10-mil- 
lion long-term debt only $1,731,000 
was outstanding. This consisted of 
$700,000 in the newer Series B deben- 
ture and $1,031,000 of the old 34s. 
A strong sinking fund requirement of 
S500.00i) anniiallv has been very effec- 
tive in cutting down this debt- It is 
noteworthy that the operation of this 
sinking fund should completely ex- 
tinguish this particular debt by l958- 
wcll in advance of the stated maturity. 
It is interesting that the Capital Secies 
B issue sold at a premium recently and 
the old 34s at 96- Back in 1946 and 
1947, the original 34s had few takers 
when quotations were in the low 30s. 

This accomplishment of complete 
restoration of credit is a reflection of 
the successful rehabilitation of a sick 
property by present management. 

In fact, this reduction in long-term 
debt is even more significant in that 
it has been accomplished while equity 
values have been sharply augmented 
without substituting other forms of 
debt- For example, at Dec. 31, 1947, 
the company showed a net worth def- 
icit of S784;457. At Dec. 31, 1953. it 
could report a heftv net worth position 
of $10,971,233 Total debt of all 
types aggregated $13,850,000 at the 
1947 vear-end. At the close of 1953, 
total debt amounted to but $4,385,000, 
The company now has the lowest debt- 
to-capital ratio of any major airline. 

► Trans-World’s Rebound— TWA, un- 
der the leadership of Ralph S. Damon, 
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has acliitrcd a rcniarkabk' recwcty 
which is reficcfed in tlie company’s 
restored credit position. Tlic ill-con- 
ceived SdO-million insurance company 
loan foisted upon the carrier in 1945- 
1946 (without adequate equity support) 
plagued the company in a series of fi- 
nancial stringencies, the effects of 
which arc still noticeable. At one 
point, the insurance company was di- 
icctcd by the committee on Valuation 
of Securities, National Assn, of Com- 
missioners, to carry this loan on its 
books at 50 cents on the dollar. 

Today, because of the strenuous ef- 
forts of management in bringing TWA 
along, which finds manifestation in a 
strong buildup of the equity, this same 
valuation agency has priced this debt 
at par. or 100, 

Only recently TWA made another 
$2-million sinking fund payment, re- 
ducing this insurance company loan 
down to $18,049,000 as of l^ay 28, 
1954. The bulk of this outstanding 
loan is scheduled to mature by June I, 
1956. In view of TWA’s projected 
capital ex|jcnditurcs along with other 
maturities during the next few years, 
a refunding operation of its debt sttuc- 
turc is clearly indicated. (As of Dec, 
51, 1953, other debt amounted to 
more than $23.8 million.) However, 
this should present no insurmountable 
problem. 

► United's Debt-United Air Lines’ 
long-term debt is held by two insurance 
companies. A $12-million issue of 20- 
ycar 3i% debentures was sold as part 
of the company's 1947 financing. De- 
spite the deficits of that year and 1948, 
servicing of this debt rvas never trouble- 
some, A balanced capital structure, 
that had been maintained by United, 
stood the company in good stead as it 
and the rest of the industry siibsc- 
Quently restored its earning power. 

As part of its 1952 financing, an- 
other SIO million in 31% debentures, 
but with a 15-year maturity, svas sold 
to the same insurance companies. A 
tribute to United's strong credit posi- 
tion is tlie unsecured nature nf this 
debt and the favorable interest terms 
obtained in 1952 when other com- 
parable coiporate loans were made at 
higher interest rates. 

That the trunklines studied above 
now command a favorable credit status 
with ri^ard to their senior securities 
is a demonstration of the measure of 
acceptance and maturity achieved by 

segment of the industry. Unfortu- 
nately this condition does not apply 
to their junior equity issues. Here, 
investment support has been discour- 
aged by disappointing regulatory pol- 

Once again this rcscals the degree of 
selectivih' so pronounced in the group, 
not only as to company, but as to type 
of security as well.— Selig Altschul 
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New Selective 
Calling... From 
Ground To Pilot 

Made by the leaders 
in Aviation Radio 

No more pilot headphone fatigue! The new Bendix* 
SCL-8 Selective Calling System (SELCAL) gives instant 
notification that a ground station is calling. This notifica- 
tion is made by a light or chime . . . eiiminating the need for 
continuous use of headphones. Either a single or dual 
SELCAL system can be provided in one unit. 

Selective Calling Werks Simply 
The old voice calling method is replaced with the irans* 
mission of coded tones to the aircraft . . . over the regular 
HF or VHE communication channels. Each aircraft may 
have a specific code and provisions for group calling in a 
single unit. Two pulses are sent from the ground ... re- 
quiring approximately two seconds for the complete trans- 
mission. Each pulse includes two rones, making a total of 
four frequencies to prevent false triggering, 

The tones are received by a decoder in the aircraft, When 
the assigned tone code is received ... it activates a visual or 
aural cockpit signal. After the pilot is alerted . , , communi- 
cation is carried on in the normal fashion. 

Vital Statistics 

ARINC reliable tubes . . . single unit weighs only four 
pounds. More than 1400 codes available. Easy to remove 
dust cover to change frequency and easy to service. Resonant 
Reed Relays from 312.6 cps to 977.2 cps. GAATC ^lR3-22 
For further information, write the office nearest you. 
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No wonder the other one leaked! 


Comparison tests prove Parker-formulated 
rubber O-rings successfully withstand 
fluid, temperature, or pressure conditions 



2. Elongation, teasile strength and maxi- 

with care. Laboratory and service tests maJce 
sure these rated characteristics are held. 


3. Fluid and temperature tests check 
compound resistance Co oils, fuels end 
chemicals at high and low temperatures . . > 
assuriog the long life of Parker O-rlngs. 


S. Compare actual samples, Ask 

your specifications. Prove how Parker 
O-rings seal better and last longer. 


6. What other Parker products fur air- 
craft applications interest you? We build 
jet-engine accessories (shown above) for 
eogioe fuel, hoi-air and hyeiraHtic systems. 


Rubber Products Division 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 South Eastero Ave., Los Angeles, CaL 
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Slice Technique Cracks CoU Bottleneck 

Tube of iiietal foil and dielectric is cut in desired thicknesses; 
new method opens way to mechanized production of transformers. 


By Philip J. Klass 

A radically new technique for niak- 
ing low-frequcncy transfomier and 
choke coils, by winding a sheet of 
metal foil and dielectric into a tube 
resembling a long paper capacitor and 
then slicing it like bologna, may open 
the way to fully mechanized producHon 
of tiansfonners and chokes. 

The new “Auto-wafer” process, de- 
veloped by Sylvani.i Electric Products, 
holds promise of removing a major 
obstacle to fully mechanized produc- 
tion of electronic equipment. It could 
also eliminate what was one of World 
War IPs bluest bottlaiccks: the man- 
ufacture of transfonners. 

Sylvania engineers estimate that the 
new technique can cut coil manufac- 


turing time by a factor of eight and 
material costs by a factor or three. 
Sponsored by the Wright Air Develop- 
ment Center’s Electronic Components 
Lab, fint details on the Auto-wafer 
process were revealed during the recent 
San Erancisco automation symposium 
in a paper by Sylvania engineers Albert 
Zack, Ted Wroblewski, and Wilson 
Hannahs. 

► Fully Automatic PtoductioD— Sylvania 
engineers envision macliincry for the 
completely automatic production of 
transfonners, including winding and 
tutting wafers, etcliing and insulating 
them, finally stacking them onto cores. 
TTie company has proposed and hopes 
to get a USAF contract to develop such 
machines. 

Based on stitdics to date, Sylvania 


reports that the new technique offers 
.ittracth’c sasings solely on the basis 
of material costs, cvciuding anticipated 
labor savings- 

For instance, the cost of raw mate- 
lial to produce a typical audio-frequency 
transformer coil bv the Sylvania Auto- 
wafer process is only 6.7 cents versus 
17.9 cents for conventional construc- 
tion, company engineers report. Time 
required to make each coil is only 1.13 
minutes for Auto-Wafer versus 8.3 
minutes for conventional construction, 
thev sav. 

► I iad Resisted Automation— Despite 
recent successes in mechanizing large 
portions of electronic production, the 
manufacture of audio frequency trans- 
former and choke coils has resisted au- 
tomation. Even the Naw’s “Project 
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I'inkcrtoy” automatic factory, which 
made its own printed resistors, capaci- 
tors, and modules from raw materials, 
had to use inductive components made 
on the outside by conventional hand 
processes. 

Although machines have been used 
to wind coils (sec photo, p. 68) skilled 
hands arc needed in conventional man- 
ufacturing processes to pull out the 
start and finish leads of wire, frequently 
smaller in diameter than a human hair. 
Finishing operations, including wrap- 
ping, have also involved hand opera- 

► Printed Circuits Rejected— Printed 
circuit techniques which had previously 
been successfully applied to intermedi- 
ate transformer coil construction were 
investigated first by Sylvania, but re- 
jected for audio-frequency use. Mini- 
mum practical width of coil conduc- 
tors formed by photo-etch or similar 
techniques was 0.01 inch, with another 
0.01 inch of spacing between turns, 
Sylvania found. 

Wlien stacks of these printed circuit 
coils were used to make audio-frequency 
transformers, where many turns were 
needed, the resulting transformer was 
two to three times larger than its con- 
ventional counterparts. This was too 
steep a price to pay for mcclianization. 

Capacitor-Type Construction — If 
sheets of aluminum or copper foil and 
dielectric arc wound into a tube, much 
as paper capacitors are formed, then 
slic^ into thin wafers, tlie result is a 
coil which resembles printed cirtuit 
units but is far mote compact. 

For instance, in one sample which 
Sylvania built for WADC, aluminum 
foil 0.0023 in. thick was used with 
a paper dielectric only 0.002 in. thick. 
This gives a total spacing between turns 
of only 0.0045 in., compared to 0.02 
in. for printed circuit techniques, per- 
mitting 4-5 times more turns in any 
given diameter. For low-voltage trans- 
tormers, an adhesive or film-type di- 
electric coated directly on the metal 
foil could result in even more compact 
construction. 

► Rectangular Conductors— One inher- 
ent advantage of the new process is 
that it uses rectangular instead of round 
conductors, giving more efficient space 
utilization. TTie thickness of the wafers 
into which the tube is sliced is deter- 
mined by the currentorrying capacity 
required. For instance, if me equiv- 
alent of a No. 44 wire is needed, and 
a foil 0.00017 in. thick is used, the 
wafers are cut to a thickness of approxi- 
mately 0.017 in- Following slicing, 
wafers are etched to remove burrs, 
sprayed with a resin to insulate ad- 
joining turns, and arc then ready for 

► Stacking Wafers— 'A'afer coils des- 
tined for transformer use are initially 
wound to provide a la^e center hole. 
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Aviation fTeek Picture Brief 


Dutch Radar Merry-Go-Round 



DUTCH TURNTABLE GCA, U precision apprc^ch udai wliich ca^bc rested 

since 1951, tbc Netherlands Civil Aviation dcpattiiient has advised Aviation Wcel. 
The Dutch unit predates the similar tnmtahlc radar developed hy the Rome Ait 
Development Center (Aviation Week Aug- 17, 1955, p. 290). 



TURNTABLE HOUSE, containing radar antennas and operators consoles, can 
he rotated up to 560 degrees at 36 deg./min. Tumtahle design originated with 
Netlrerlands Departruent of Civil Aviation, lire PAR installation was built by Coni- 
pagnic Franeaisc Thomson Houston in Paris. 


They arc then stacked on a suitable 
core (see exploded view, p. 68) and 
interconnected by means of small tubu- 
lar tabs placed at the start and end of 
the foil windings, or by other similar 

Several wafers may be grouped to- 
gether on the core, separated by an 
ait space from the adjoining group, in 
ladiator-fin fashion to improve heat 
dissipation. 

► Comparison-On the basis of limited 
samples made to date, the size and 
weight of small audio-frequency trans- 


formers built with the new Sylvania 
technique are essentially the same as 
units of conventional construction, Al- 
bert Zack told Aviation Week. Fre- 
quency response over the middle audio 
range (300 to 12,000 cycles) has been 
"no better, no worse,” than for con- 
ventional units, according to Zack. 

Under an extension of the original 
WADC contract, Sylvania is to explore 
the application of the new process to 
lire manufacture of pulse and high-tem- 
perature power transformers (approxi- 
mately 100 va-). 


Improved Precision 
Resistors Announced 

•A wire-wound resistor which is sus- 
pended in Silastic and then encapsu- 
iated in a non-liygroscopic resin to make 
it impervious to moisture is one of sev- 
eral new types of precision resistors re- 
cently announced. The new "Rbo- 
raized” encapsulated resistor can with- 
stand temperatures up to 300F and is 
available to toler.mces of 0.1%, 0.25%, 
0.5% or 1%, 

Manufacturer is Rho Engineering 
Co., 4205 Sepulveda Blvd., Culver City, 
(iilif. 

Other precision tesi.stor developments 
include: 

• Ceramic-case version of Aerovox 
Corp.'s CarboElm line, designated T;pe 
CPC. provides hermetic seal and pre- 
vents a capacitance effect between the 
element and its case. Units are avail- 
able in tolerances of 1%. in i-. 1-. and 
2-watt sizes. Hi-Q Oiv., .Aerovox Corp., 
Olcan. N. Y. 

• Wire-wound encapsulated, non-induc- 
tivcly pie-wound on steatite bobbin, re- 
portedly exceed M1L-R-93A, .Amend- 
ment 2. at 125C. Units arc available 
in resistances up to 1.95 megohms, 
tolerances as close as 0.1%. in 1-, 4-, i-. 
1- and 1-watt sizes. Ohmitc Manufac- 
turing Co.. 5664 Howard St., Skokie, 
III. 

• Glass-encapsulated, incrt-gas-6llcd car- 
bon-filled resistors, Models RX3.-4,-5. 
provide up to 15 kv. operation, resist- 
ance ranges of 200 to 650 kilohms, in 
5-. 10-watt ratings, minimum tolerances 
of 1%, tcmperatuie operating range of 
— 65C to 225C. Victoreen Instrument 
Co., Components Div., Cleveland, 
Ohio. 

• Miniature encapsulated wire-wound. 
Type EM, designed to M1I.-R-95. is 
available in resistance ranges of 10 to 
30,000 ohms (or higher on special 
ordetl. tolerances of 0.03 to 1%. full 
wattage to 550F, and temperature co- 
efficient of 0. 00002/Deg- C, according 
to manufacturer. Eastman Pacific Co,. 
Electronics Div., 2520 F.. Sth St., Los 
.Angeles 21, Calif. 

• High-frequency miniature. Tvpe 
IIFR. i watt, is constructed of ceramic 
rod to which thin resistive film is 
bonded. Unit comes in standard toler- 
ances of 5, 10, and 20%, reportedly 
c.scceds MIL-R-10683A- International 
Resistance Co., 401 N. Broad St., 
Philadelphia 8. Pa. 

Makers Give Details 
Of New Transducers 

A tiny accelerometer, called "world’s 
smallest” by its manufacturer, is one 
of several recently announced trans- 
ducers suitable for missile and aircraft 
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Torrington DC Needle Bearinra have 
a talent tor aimplitj'ing complex de- 
sign problems. 

Because of their small size, hous- 
ings and related members can be 
made smaller and lighter, shaft di- 
ameters can be increased for added 
strength, and smaller shaft-center 
distances can be employed. 

These benefits are a direct result of 
the Needle Bearing's unit construc- 
tion. The drawn and hardened outer 
shell, when pressed into a recom- 
mended housing bore, serves as the 
outer race. A full complement of 
small-diameter rollers provides many 


It's more, a harden. 
3 a low cost, high 


The turned-in lips of the h 
Bearing retain lu' ' 
and help insure lo 
Why ' 


ct? Our eng 

ing staff will be glad to help yot 
your anti-friction problems. 


THE TORRINGTON COMPANY 
Torrington, Conn. • South Bend 21, Ind. 



Dutriet Officex and Dialribuiors in Principal Cilia of United Stala and Canada 

TORRINGTOI^^^^^EARINGS 

!lii4lt • Spbirieil lellii • Iipti<4 Rollii • tilliiilol lellii • Bill • Heilli tellirs 


Torrington Needle Bearings serve 
the aircraft industry in many im- 
portant applications where weight 
and space s^nga are vit^. On both 

Bearings give high-capacity anti- 
friction perfor/nmee at high speeds, 

of temperatures. 
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Get things going... 
keep things moving... 


On-tlie-spnt consultation may spell tlie differ- 
ence between bonus or penalty. Men with the 
right answers can reach hard-to-get-to locations 
with a BEECHCnAFT, 

Oftentimes it’s possible to land your company 
Beechcbaft at the scene of activity, or certainly 
within minutes of the important spot. Further- 
more you arrive rested and refreshed, ready for 


important decisions, with no worry about making 
return reservations- 

Thousands of Beechcb-MT owners daily are cut- 
ting their travel time as much as 75 per cent. If 
you are “pressed for time." ask a Beechcraft 
distributor or dealer to show you the answers. 
Or write, on your company letterhead, to Beech 
Aircraft Corporation, Wichita, Kansas, U- S. A. 



n 



SMALLEST acccletocneter, says maker. 


instrumentation and telemetering pur- 

Made by General Scientific Cotp., 
Los Angeles, the sub-subminiatuie 
strairr-gage type accelerometer is thim- 
ble-sized, weighs 14 grams, and offers 
an operating range of 0.5 to lOOG with 
3 reported accuracy of 1% full scale. 
Natural frequency is quoted at 30 to 
250 eps., with 0.7 damping factor. 
Model number of the tinv accelerometer 
is 2700-77. 

Another General Scientific accel- 
erometer is self-generating, requires no 
external excitation. This model, 
6000-79, develops output voltage as 
high as 2 v, and can be operated up to 
550C. The device can be obtained 
with a sensitivity of 0.003G and a fre- 
quency response range of 2-350 cps. 

Another new transducer, for use as 
temperature detector, operates in the 
range of —70 to 200C. Made by 
Thomas A. Edison, Inc.’s Instrument 
division. Model 221 N90A has a re- 
ported accuracy of 1 % or better in mid- 
scale region and a time constant of 0.8 
second or better. It is hermetically 
scaled. The company’s address; West 
Orange, N. J. 

New Avionic Switches 
Come in Small Sizes 

Circuit switching devices in a variety 
of types suitable ror avionic use. have 
recently been announced. They in- 
clude both switches and relays. The 
devices are: 

• Button switch, consisting of a set of 




for mechanical . • • electronic . . .electro-mechanical 
components and assemblies 


WHITE INDUSTRIES . 
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movable contacts enclosed in a helium- 
Blled accordion-like diaphragm, is de- 
signed for use where environment-free 
switching is required. Manufacturer 
says switch can be made in any size. 
Slater Electric & Manufacturing Co., 
Inc., Woodside, N. Y. 

• Rotary-selector switch, consisting of 
from two to eight miniature Micro 
Switches ganged and actuated by indi- 
vidual cams, provides from t«o to eight 
detent positions of the operating shaft. 
An eight-switch assembly requires a 
lU-in. dia. mounting surface, has 
an overall length of less than 4 in. In- 
dividual switches ate SPDT, rated 3 
amp. (inductive) at 30 v. d.c., 10 amp. 
at 123 or 230 v. a.c. Designation is 
17A58. 

Manufacturer is Micro Switch. Free- 
port, III. 

• Double-break switch, snap-action 
h’pc, permits simultaneous make and 
break of two isolated circuits. It meas- 
ures i X i X li in. Tliis is also made 
by Micro Switch. 

• Midget relay. Series 80, has multiple 
contacts rated at 3 amp. (non-induc- 
tive) at 24 V. dx., or 115 v., 60 cps., or 
with silver contacts rated at 5 amp. 
Relay is available in hcmieticallv scaled 
containers or exposed. Bulletin MTR 
gives details. M.imifactiirer is Signal 
Engineering & Manuf. Co., Ixmg 
Branch, N. ]. 


€ 
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► Airlines Try New VHF— Several air- 
lines, including United. American, 
TWA, Pan American and Western, will 
evaluate the new Collins Model SIX, 
360-channel VHF receiver this sum- 


to set up an F.lectronics Components 
Information Center (AvrATiON Week 
Sept. 7, 1953, p.40) to provide industry 
with application engineering data on 
suitable avionic components, is ex- 
pected soon at Wright Air Develop- 
ment Center's F.lccfronic Components 
lab. Observers speculate that Baftelle 
might set up an EClC if WADC is 
unable to finance it with USAF funds. 


► Useful New Handbook— Haiidv tool 
for engineers who use precision poten- 
tiometers is a new 207-page looseleaf 
handbook, chock full of engineering 
data on their application and use. Pub- 
lished by Technology Instrument Corp., 
maker of precision pots, the handbook 
sells for 52. Company address is 531 
Main St.. Acton, Mass. 

► Northrop Develops Quac—New 
Northrop Aircraft digital computer, 
called Quadratic Arc Computer (Quae 
for short), digests telemetered flight 
data, computes and then transmits 
navigation instructions, presumably to 
a gitided missile. Machine measures 
60x40x33 in., can store 2,600 digits, 
computes at the rate of 5,000 calcula- 
tions/ second. 

► ECIC Report Due— Final report by 
Battellc Memorial Institute on the 
|)rocediires and requirements necessarv 


► Unhappy Exhibitors— Exhibitors at 
the recent Davton airborne electronics 
conference were unhappy over top- 
level decision which prevented many 
Wright Air Development Center engi 
iieers from attending the three-day 
convention. WADC engineers who 
wanted to spend more than two hours 
at the convention had to do so on their 


► Color Storage Tube— Hughes Aircraft 
is developing a three-color storage-type 
cathode ray tube for 3-D display of 
fire eonftol information. Color of tar- 
get blip will be used to show target 
range. 

► ICAO Act on Nav-Aids-Consol, 
loran, or non-dircctional beacons were 
recommended as interim long-distance 
nav-aids by the International Civil 
Aviation Organization's Fifth Com- 
munication Div. during its recent 



Vibration in aircraft can be materially reduced by custom 
engineered application of Silembloc mountings, bushings, 
and bearings. In addition, special panel mounts will shield 
radio, radar, instrument and other delicate equipment 
from the damaging effects of vibration. Silembloc is 
valuable in mounting aircraft engines, speed rings, cowls 
and flaps, for reduction of shock and vibration at a sub- 
stantial savings in space and weight. 

We are specialists in vibration control and have the men, 
machines and experience to direct against your particular 
problem right Mw. For immediate help just drop us a line 
on your company letterhead or fill out the coupon below. 


“ VtOW. ^ '\M. 


Our Custom 


and Production Service Can 
Check Vibration Here ^ 
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"SOME YEARS AGO we foresaw the tremendous potential 
in the business aircraft industry and streamlined our opera- 
tion to cater particularly to this phase of aviation. The rapid 
increase in the use of business aircraft has justified and 
rewarded our efforts. Looking back, we see that our most 
important decision was to operate strictly on a high quality 
basis. The excellent quality of Esso Products and their wide 
distribution and fine reputation were only a few of the many 
factors which guided our choice." 

R. W. Magee, Pretident, Magee Aircraft Company, Inc 
DEPENDABLE ESSO AVIATION PRODUCTS offer high 
quality, backed by constant research and development at one 
of America's largest and finest petroleum laboratories. Flying 


executives, private plane owners, and commercial airline 
operators know they can depend on the products that catty 
the famous Esso Oval trade-mark. 



AVIATION PRODUCTS 
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Save up fo 150 lbs.|)er Plane! 

with Aeroquip 617 Lightweight Air Frame Hose 


roquip 


AEROQUIP CORPORATION> JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 




\5'hcn we entered the jet age, Hyatt was well 
prepared. Years of experience, unexcelled research 
facilities and modern production methods had 
already made us specialists in the manufacture of 
liigh-speed, high>temperaturc, precision roller 
bearings. So when the engine builders asked for better 
bearings of highest quality, Hyatt became a major 
producer ... as early as 19-11. Whenever design 
requirements are beyond the capabilities of ordinary 
bearings, call on Hyatt. Our staff of highly skilled 
sales-engineers Is always at your service. 
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WHAT'S NEW 


Telling the Market 

Catalog of over 60 pages shows dif- 
ferent types of locknuts available to 
the aircraft and allied industries, Write 
to Boots Airaaft Nut Coep., Norwalk, 

Check Chart for Selecting Correct 
Paints is designed to enable mainte- 
nance manager to choose paint to meet 
his particular set of conditions. The 
chart is available from Wilbur and Wil- 
liams Co., 130 Lincoln St., Boston 33, 

Pratt & Whitney announces pub- 
lication of illustratoi 20-page catalog 
on its Kellerdex Carbide Burs. Ad- 
dress; West Hartford 1, Conn. . . . 
The Turner System of Materials 
Handling is 28-page booklet available 
from Factory ^rvice Co., 4615 N. 
Twenty-first St., Milwaukee 9, Wis. 

Southwest Products Co. is offering 
two new catalogs, one on push-pnS 
controls, the other on Moaohall self- 
aligning bearings. Write: 1705 S. 
Mountain Ave., Duarte, Calif. . . . 
Creep testing machines for metal speci- 
mens are described in 12-page Bulle- 
tin 4208 issued by Baldwiniinia-lfam- 
ilton Corp., Philadelphia 42, Pa, 

What is said to be the largest and 
most complete line of snap-atound 
volt-ammeters on the market is de- 
scribed in Amprobe Catalog 1 34. Write 
^ramid Instrument Corp., Lynbrook, 


New Office 

Frederic P. Kimball, aviation con- 
sultant, has opened offices at 17 Main 
St., Westport, Conn. Telephone; Cap- 
ital 7-2291, 


Publications Received 

• Table of Secants and Cosccanb to Nine 
SigniBcant Figures at Hundiedths of a De- 
gree— by National Bureau of Standards, Ap- 
plied Mathematics Scries 40-Order from 
Government Printing Office, Washington 
25, D. C.; 35 cents; 46 pp. Ibe entries 
ate considered correct to within six-tenths 
of a unit in the last place given. 

• Titanium and Titanium Allow— by John 
L. Everhart— pub. by Reinhold Publishing 
Corp., 330 West 42nd St., New York 3^ 
N. y. $3.00; 184 pp. A review of the 
work covered in various publications on ti- 
tanium, supplemented with information 
obtained from the producers of the com- 
mercial materials. 

• Essays in Science-by Albeit Einstein- 
pub. by the Philosophical Library, 1 5 40lh 
St.. New York 16, N. Y, $2.75; 114 pp. 
An abridged edition of "The World as I 
See It." 



PNEUMATIC 

COMPRESSORS 



NAVY CUTLASS 


Chance Vought Aircraft uses Cornelius air compressors On the 
F7U-3 Cutlass, supersonic Navy interceptor. In specifying 
Cornelius compressors. Chance Vought recognized the need 
for a compressor char would perform well ac high ambient 
temperatures and altitudes. 

These Exclusive Design Features Show Why Cornelius Air 
Compressors Run Cooler Than Any Other Compressor 

1. Heat of compression distributed over six cylinders. 

2. Cooling fan is 8 inches in diameter with IH inch pitch. 

3. Cooling fan turns ai 5000 RPM. 

4. The six cylinders have a coral fin cooling area of ap- 
proximately 950 square inches. 

5. Intake valves are located in sides of cylinders — not in 
hoc cylinder heads. 

6. Finned cylinders are made of aluminum to provide 
for more rapid heat transfer. 

7. Hear generating piston rings ate not used. 

If you have a requirement for a compressor to operate 
under high temperature and altitude conditions, please 
permit us to furnish additional information regarding 
OUT units. We will also gladly supply compressors on 
consignment, to qualified users, for test and evaluation. 


CHANCE VOUGHT 
F7U-3 CUTLASS 

c Navy Fighfor 
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HIGH-INTENSITY FLASHTUBES (circled) iu(Uaite distance and direction of motion of 

Taloa Tests Anti-Collision Lights 


Oakland, Calif. — Transoccan Air 
Lines is testing a new system of aircraft 
lighting which promises to reduce 
chances of mid-ait collision by clearly 
indicating an aircraft’s direction of 
movement, position, and attitude. 

Inventor of the system is a Trans- 
ocean pilot, Capt. Andrew Madsen, who 
also is director of research for the air- 
line. 

The system of "Madsen Lights" con- 
sists of ses'cn high-intensity flashtubes 
mounted on the top and bottom of the 
aft fuselage and Hashing in a rapid aft 
to forward sequence. 

► Parallel Dasher— These lights, identi- 
cal with the ones used in stroboscopic 
photography, give the impression to the 
naked eye of parallel dashes of brilliant 
white light moving in the direction of 
the aircraft’s motion. 

Due to the higli intensity of the 
flashes, the "lines’’ mav be seen at great 
distances. The size of the space sepa- 
rating the two lines gives an indication 
of the distance of the aircraft from the 
observer. It likewise is quickly apparent 
in which direction the aircraft is travel- 

The lights also ate visible in the day- 

The illusion of motion is obtained bv 
flashing the lights at a A-see. time inter- 
val between each set of bulbs. Each 
flash lasts approximately 1/600 sec. Se- 
quences occur 40 times a minute. 

Since the eye retains the image briefly, 
the sequence appears not as three sets 
of dots but as an optical illusion of two 
parallel lines. A still camera witli an 
open shutter, however, will pick up 
tfiree sets of lights, not two lines. The 
OTStem contains a seventh light due to 
the necessity of placing one bulb on 
each side of the tail fin. 


► Test Installations— The Mad.sen lights 
have been installed on a Transocean 
DC-4 since April. Reaction from pilots, 
tower personnel and CAA observers has 
been favorable. Six other test installa- 
tions will be made soon- United Air 
Lines is considering a test of the lights 
on its domestic routes, Transoccan re- 

Intensity is sufficient to be visible in 
the daytime at three miles against a 
bright sky, thereby reducing the col- 
lision hazard during the day as well as 
at night, the airline reports. On a clear 
night, the San Francisco tower reported 
it could determine the position and mo- 
tion of the Madsen-equipped DC-4 
when over the Faralloii Islands, more 
than 30 miles away. 

The lights have been observed at 
night in light rain at a distance of 
17 miles. "They are graphic at 10-12 
miles,” Madsen says. "Beyond that, 
they arc semi-graphic but not alarming.” 
He believes the lights offer much more 

E ositive information than flashing red 
cacons now in use. 

The Madsen lights fill the primary 
requirement for aircraft lighting of mak- 
ing the airplane conspicuous. Their 
high intensity plus the apparent motion 
attract attention quickly, even in the 
area of side-vision, the inventor savs. 
They cannot be confused with lights 
on the ground as sometimes happens 
with other types of aircraft exterior 
lighting. The Madsen lights ate visible 
even against a brightly lit city. 

They also fill the secondary function 
of defining course and attitude of the 
aircraft. 

Madsen reports the apparent motion 
of the lights can be seen even at low 
angles-off when approaching ahead or 


► Light Weight-The first DC-4 test 
installation wciglis approximately 20 1b. 
ITic six others now being turned out 
for experimental use by airlines and the 
government weigh about 11 Ib. each. 

The system includes; 

• Step-up power transformer to raise 
the aircraft alternating current to the 
voltage necessary for flashtubc opera- 

• Rectifier to convert the high-voltage 
alternating current to high-voltage direct 
current for charging the condenser. 

• Condenser to store the electrical 
energy necessary for the discharge 
through the flashtubc. Electrical energv' 
is stored for a period of l.S sec. and 
used in 1/600 .see. 

• Xenon-fillcd flashtubes in which a 
high-voltage pulse ionizes the gas, mak- 
ing it conductive and permitting the 
condenser to discharge through it to 
create the flash. The flashtubes used in 
the system are tire same as those used 
in photography and have a life ex- 
pectancy of at least 1,200 hrs- each. 

• Rotary cycling rievice to Operate the 
system in a proper sequence. 

• Necessary wiring and fixtures. 

Madsen reports tliat in flight the 

lights, despite their intensity, arc hardly 
noticeable to passengers and crew. In 
clouds, he says, they are not as evident 
as the flashing incandescent lights now 
in general use. 

Although he does not wish to com- 
mit himself to a definite figure, Madsen 
estimates cost of a complete aircraft in- 
stallation will be "well under S500." 

-WJC 

UAL Expands Base 
For DC-7 Fleet 

San Francisco— United Air Lines is 
expanding its large maintenance base 
here to accommodate the fleet of 25 
DC-7s now going into service on its 
routes. 

United's DC-7s are flown directly 
here from the Douglas Aircraft Co. 
plairt at Santa Monica for a seven-day 
"pre-service” period. During this, the 
airliners ate modified to United stand- 

► Bursting Seams — The maintenance 
base is situated on 129 acres adjacent to 
San Francisco International Airport. 
Its overhaul docks, inspection and test 
facilities, and repair and manufacturing 
shops are among the largest and most 
modern in the world. Even so, an ex- 
pansion to handle the increased fleet 
has been necessary. 

"Addition of the DC-7s and our Con- 
vait 340s required this— not because 
of anything peculiar to the aircraft but 
due simply to the additional number,” 
explains J- A. Herlihy, vice president, 
engineering-maintenance. 

Work force in the shops will go up 
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HOW HOT CAN A “HOT” JET GET? 

Avien’s EGT system tells you — 4 times more accurately! 


The hotter the operating temperature of a jet engine, the 
more efficient it is. But only up to a pointl Beyond that 
critical point, heat can effect serious metallurgical changes 

rate indication only to ±20'C, even under the most favor- 
able service conditions. 

Avien's EGT system is accurate to ±5*C under all service 
condilionsl 


Add up these improvements, and you quickly see why 
Avien’s EGT system permits jet operation closer to the 
critical temperature point — and why every potential pound 
of thrust can be used with safety. 

When you have an instrumentation problem, you’ll find it 
pays to consider Avien's special engineering abilities and 
imagination. Every month, Avien produces over 10,000 major 
instrument components for the aviation industry. They have 
been specified for mote than SO different aircraft models. 


Avien's EOT employs a standard thermocouple mounted 
in the jet tailpipe, as other systems do. But there the simi- 
larity ends. Avien's EGT includes: 

a A self-batancing bridge that makes the system 
independent of lead length and lead resistance, 
e An improved method of compensation that elimi- 
nates effects of ambient temperature over a range 

of -55‘Clo -l-70*C. 

e An easy-to-read main dial and a vernier dial which 
permits readings to within 2‘C, 


Avien's EGT system ere available. 
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will solve your fastener problems 
at .dtMLen- 





Main Offices and Factory — Elmira Heights, N. Y. 


from 1,800 to some 2,000. A new 
buikliiig is under construction which 
will provide space for drop hammers, 
welding and sheet metal work on its 
loner floor, with engineering, purchas- 
ing and stores occupying tne second 

A new liangar will house a DC-7 or 
two Convaits. This hangar also will 
take a jet airliner of 200,000-lb. size 
wlicn the time comes, the airline execu- 
tive reports. 

Introduction of the DC-7’s Turbo 
Compound engines into the overhaul 
facility has brought only a few nerv 
problems, according to the United vice 
president. 

Special balancing equipment has been 
purchased for the Turbos but this also 
will be useful elsewhere, as in propeller 

► UAL Modifications— Major modi- 
fication undertaken during the seven- 
dav "pre-scrvice" period tor the new 
airliners is adapting the fonvard cargo 
pit for baggage instead of passengers. 

United will carry no passengers in 
this fonvard compartment. But since 
the compartment itself is smaller. 
United actually will lose a total of only 
two seats, giving DC-7s a 60-passengei 
capacity as against 62 for American Air- 
lines, wliich uses the front compartment 
for passengers. 

After tests made in a mockup of the 
nesv cargo pit, UAL officials decided it 
would result in much faster baggage 
handling, thereby cutting ground time 
for passcngcR. Since the suitcases will 
be on shelves, damage to baggage also 
will be Icss- 

On routes other than nonstop it also 
will speed baggage handling for inter- 
mediate cities, since suitcases destined 
for such stops mav be grouped on the 
shelves. 

There is a rail for hanging garment 
bags as well as a hinged section which 
makes it possible to fit kennels into the 
shelves. Ba^age will be loaded and un- 
loaded through the access door of the 
crew compartment. The new baggage 
.section will hold 65 suitcases. 

Anotlicr modification includes re- 
moval of the righthand bulkhead in the 
crew compartment and installation of 
a folding observer's seat in front of the 
cargo door. Tliis is for better checkout 
of flight procedures. For overwater serv- 
ice. this seat will be removed and over- 
n-atcr radio equipment installed in tlie 

Many of the United installations are 
for safety purposes: inertia flashlights, 
evacuation slides, pilot’s chest harness. 
Others now being designed .ire for 
passenger convenience: a plug-in baby 
crib for mounting on tlic forward cabin 
w.ill. a small card table for center ami- 

Other work during the "pre-service” 
check includes installation of seats. 
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beyond the sonic wall 


precision 

performance! 



New heights of performance, demanded by 
supersonic flight, also demand new standards of 
precision . . . precision assured by the know-how and 
production facilities with which we have served the 
aviation industry in development work for many years. 
We manufacture precision gear assemblies for acces- 
sory drive units, actuators, transmissions, computers 
and controls. And we also produce complete compo- 
nents such as bomb hoists, gun turrets, radar track- 
ing and scanning assemblies, hydraulic actuators. 
Make your development and production problems 
our problems. We're qualified by long and proven 
performance to solve them . . . large or small. 

A letter or telephone call will put us at your service. 


THE STEEL PRODUCTS ENGINEERING CO. 


ENGINEERS AND MANUFACTURERS 


SPRINGFIELD, OHIO 




thousands of AEROTEC B-20004-RW Flow 
Indicators and Check Valves now in service are months of 
development and tests. An important safety feature of this 
control is a solid metal wall between switch housing and fuel 
chamber. The unit is designed to function at a specified flowrate 
and prevent reverse flow while operating in any position. 
Metal to metal valve seating eliminates 0-ring swelling, 
sticking and assures long life. The AEROTEC B-20004-RW 
has passed Spec MIL-E-5272 and is suitable for fuels AN-F- 
32a, AN-F-48b, AN-F-SSa, 

Modifications to the following specifications of the B-20004- 
RW are available: Closes electrical circuit on increasing fuel 
flow at 400 lb. per hr. and above, reopening circuit when fuel 
flow decreases below 400 lb. per hr. Maximum pressure drop 
through valve not over 8" H 2 O at 1000 GPH flow. 

Check valve characteristics: Rate of leakage on reverse flow 
does not exceed 1 milliliter per minute when pressures from 
75 psi to 4" fuel are applied to outlet port. Will withstand 
vibration frequencies of .010 double amplitude from zero to 
lOOcfBand ±5 g's vibratory acceleration from 100 to200cps. 
Let AEROTEC'S qualified engineering staff help solve your 
automatic control problems in the aircraft field. One of our 
specialists is near, ready to serve you. Call or write him today. 

When you think of Automatic Aircraft Controls, you should 
automatically think of AEROTEC. 


THE THERMIX CORPORATION 

OKEENWICH, CONNECTICUT 
(Offices in all principal aircraft centers! 

ConorflDn xmtoltii I. e. CHOWN, LTD. MsiiIimI it. OortK • T«»M> I, Out 


rXHJtjl.BROTEC CORPORATION 

■ aotcl/vruvi^ oaEiNwiCH, Connecticut 


I of Automatic Controls— Volv, 
SwUchet: Altitude, Diffa 

bottom or side mounted — Sinsh 


>R ATION^ 

MWICN, CONNECTICUT ■ 
ts; RejulstinE, Relief I 
nmU snd Absolute ■ 

le. Duel, or Tsndom. ■ 


caniets and food boxes. 

United's DC-7s will be in transconti- 
nental nonstop set\'ice from both San 
Francisco and Los Angeles to New York 
before the end of July. Scheduling of 
DC-‘7s on the Honolulu run still is "in- 
definite," the airline says, but is ex- 
pected early next year. 


NEW AVIATION 
PRODUCTS 


Small Airborne Motor 
Delivers Smooth Torqtie 

Clifton Precision Products Co, an- 
nounces development of DC-8-A-1 
permaneiit-magnet-type direct current 
motor for use in airborne navigational, 
fire control and photographic equip- 
ment. Diameter is } in., length 11 in. 

Unit is designed for 28-v. operation, 
but other loltage ratings arc available. 

No-load speed is 2^000 rpm. and 
minimum stall torque is 1.0 oz. in. 
Useful power at the shaft is more than 
6 ivatts at 12,000 rpm., and maximum 
efficiency exceeds 70%, Clifton says. 

Motor features 12-section commuta- 
tor whicli enables it to deliver torque 
smootlily without cogging effects at low 
speeds. Clifton sa;s. To minimize noise 
interference, an internal condenser is 
incorporated across the brushes. 

Unit is available with either lead or 
screw-type teminals. 

Clifton Precision Products, Inc., 
Marpic at Broadway. Clifton Heights, 



New Hand Grinder Offers 
700-50,000 Rpm. Range 

Metal Removal Co. is introducing a 
new hand grinder with speeds variable 
from 700 to 50.000 rpm. 

Known as "Ultra-Flex,” unit has 
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•si— Ryan fuel tanks /or B-47 Slrai 


The problem: The world’s fastest bomber, the far-ranging B-47 
Stratojet, needed the world's largest wing fuel tanks . . , tanks 
with a capacity equal to that of a good-sized tank truck. What's 
more, these tanks had to be completely gas-tight by welding 
alone. The solution: Boeing turned to Ryan who devised ingeni- 
ous methods to manufacture in volume the huge, external tanks 
—each of which requires more than 30,000 electrical spot welds. 

Besides developing and manufacturing products of its own 
design, Ryan produces airframe components to prime contrac- 
tors' specifications. Typical of 
, these are other “range extend- 
r^.— ing” products, like the Ryan- 
built aft fuselages and refueling 
pods for Boeing’s KC-97 mid- 
air refueling plane. 

These accomplishments point up Ryan engineering skill . . . 
skill that has been specialized, in$enious and versatile for 31 of 
the 50 years since powered flight began. Master craftsmen, Ryan 
does the difficult, the intricate, the precision jobs of today’s high- 
speed air age. 

RYAN AERONAUTICAL COMPANY 

Factory and Home Offices: Lindbergh Field, Son Diego 12, Colifornio 







Chances are no matter what business you’re in . . . 
manufacturing household appliances . . . 
providing transportation for people 

producing farm equipment, or tcxUle equip- 
ment, or portable tools , ■ ■ 
there’s a WELLMAN aluminum or magnesium 
casting somewhere in the picture. 

For almost half a century we’ve been producing 
castings on the lighter side to fill a wide range 
of specifications — and we know what it takes 
to do it. We know the importance of constant 
research and laboratory control, of the finest 
production methods and equipment, and of ex- 
perienced people in all departments. 

Our four complete plants and staff of compe- 
tent personnel are geared to meet any castings 
requirement. Let us hear about yours. 

Neui catalog No. 53 on request. 


(MrCut 

mtu 


MAGNESIUM AND ALUMINUM CASTINGS 
WOOD AND METAL PATTERNS 


THE WELLMAN BRONZE A ALUMINUM CO. 

Dapt. 5, 13ID0 Shaker Boulevard Cleveland 20, Ohio 


1-lip., Lplipsc motor with a V-belt 
pulley drive. Hand dial controls flexible 
driveshaft in order to regulate rate of 

Manufacturer states it is simple and 
economical to operate since wear is 
minimized by omission of gears from 
the desim. It will actuate carbide burrs, 
mounted wheels, abrasive disks, buffing 
wheels and grinding wheels from -ft in- 
to 7 in. in diameter. 

Metal Removal Co., 1 546 N- Orleans, 
Chicago 10. 




DIE-CUT wrench is custom-made. 

Die-Cutting Trims Cost 
Of Custom Wreuclies 

Process for manufacture of custom- 
made die-eut wrenches in small lots 
without conventional tooling costs is 
reported by Dayton Rogers Mfg. Co. 
The company employs a stamping 
method for production of almost any 
type of box or open-end wrench in 
place of common drop-forge mill 
wrenches. 

Units reportedly can be made in any 
size up to and including an overall 
length of 20 in. They can be blanked 
and pierced from almost any sheet 
metal alloy and heat-treated to the de- 
sired specification, the manufacturer 

Under this process, die life is said 
to be good for about 10,000 pieces. 
Initial cost of the first hundred 
wrenches shown above was $210, notes 
company, with subsequent hundred 
runs priced at $70. 

Dayton-Rogers Mfg. Co., Minne- 
apolis 7, Minn. 

Electric-Grade Plastic 
Easy to Machine, Drill 

National Vulcanized Fibre Co. has 
developed a paper-base electrical grade 
mebmine pbstic which reportedly is 
easier to machine than other pbstics 
of this type. 

The new high-pressure laminate is 
said to possess excellent dielectric 
strength, low dissipation factor and 
good moisture resistance. Its arc re- 
sistance is approximately midway be- 
tween paper-base phenolic (NEMA 
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NEW HORIZONS IN ENGINEERING 



When products are undefined 

but performance can be specified 


... the Special Products Division of I-T-E may be helpful. 

We don't claim to solve all development problems to meet per- 
formance specifications, but we may have the answer you’re looking 
for. Our record in helping with unusual and advanced developments 
is impressive. Our current projects range from design, development 
and fabrication of Radar Antenna Systems to equipment to operate 
on advanced Thermodynamic theories. Whether your problem is 
new development -or fabrication with new and hard-to-work 
alloys-you’ll want to know how this unique organization can 
help you. 



Send for Publication SP-IOO A-6 today. 


SPECIAL PRODUCTS 

; l-T-E CIRCUIT BREAKER 

601 E . Erie Avenue • Philadelphia 

Progras through Problem 


PADAX ANTENNA SYSTEMS 




SPINNINO 



DIVISION 

COMPANY 

a 34, Pa. 

So/ufions 


37 





6f* Doubles Plant Facilities 
StepS'Up Precision Subcontracting Work 


T he Warner Division of Delroil Harvester 
Company has moved into a new and larger 
manufacturing plant. 

In addition to permitting an increase in the 
production of hydraulic units of their own design, 
such es pumps, valves and actuators, this expan- 
sion places Werner in a position to take on 
additional precision subcontracting work for air- 
craft ond ordnance plants. 

Capitalize on Warner's obility to manufacture 
to exacting tolerances. 


Warner for the production of— 

Landing Gear Cylinders, Pumps, and Valves 
Hydraulic and Pneumatic Assemblies 
Aircrofi Fittings 
Machining of Aircraft Forgings 


Contact our heme office in Delroil or the branch 
office nearest to you. Warner engineers will wel- 
come the opportunity to serve you. 


$20 West Avenue, Room 212 
Nerwolk, CennecKcul 
Phene: Volunteer 6-1 534 

JESSUP ENGINEERING CO. 
7227 W. 90lh St. 

Los Angeles 45, Colifernlo 
Phone: Orchard 2-1616 


C PALMER BOriES 


^^^Aiwer’ DIVISION OF DETROIT HARVESTER COMPANY 
14300 TIREMAN AVENUE • DETROIT 3$. MICHIOAN 
DiSIONnS AND MANUTACTURUS OF HTORAULIC PUMPS • VALVES • ACTUATORS 



NEW PLASTIC aoft pair) has belter are 
resistance than old (right). 


Grade XXX) and paper-base melamine 
(NEMA Grade XX-M), says the manu- 

The melamine polyester leportedly 
can be punched in tKicknesses up to 
i in.; a maximum of 1/J2 in. is pos- 
sible for comparable melamines used 
in electrical applications. Sections up 
to i in. can be shaped by shaving dies. 
It can be drilled, sawed, turned and 
milled using standard toots. 

National Vulvanized Fibre Go,, Wil- 
mington. Del, 



HOLDER for throw-away carbide blank. 


No Carbides to Grind 
Witli Holder-Blank Setup 

The combination of a new tool 
holder and “throw-away" carbidebianks 
eliminates the need for carbide giind- 
mg- Developed by Vascoloy-Ramet, the 
throw-away blanks are available to bt 
all sizes of triangular, square and round 
toolholders for use on all cutting edges 
without grinding. 

The toolhoider is designed with a 
"built-in" carbide chipbreakei, said to 
provide correct chip formation over 
wide cutting range for single chip- 
bieakcr width, eliminating all chip- 
breaker grinding, 

The toolholders are also available 
with neutral rake or negative rake. The 
rake reportedly is easily changed with- 
out removing the toolhoider from the 
tool post by a simple interchange of 

The company says the toolhoider 
eliminates tool cracking caused b' 
brazing strain, and loss of a complete 
brazed tool due to carbide failure; it 
keeps cutting edge automatically posi- 

Vascolov-Ramet Corp., Waukegan, 
111, 
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28,000 INSPECTIONS 


FROM 

BLUEPRINT TO 
BLUE SKY . . . 


H ENEINE AND AIHPIANE CORFORATION 

FAIRCHILD 


Exceeding even rigi.l Air Force req<>iremenl:>. 
the Foirrhild-Air Force Quality Conirol learn |mu every C-119 
llirougli more than 28,000 difTerciit inspections before its initial 
acceptance flight, 

Working under inspection principles regarded as a 

model for the enlire airerafl industry, llie Fainddld Quality 

Control learn iiisiirci lopiiiohl qiiulily in tools, materials, par's 

This incliide.s inspeelioii of the more tlian 22,000 parts tliat go 
inlo a “Flying Boxcar" a» well as more (lian 6,1100 assemlily-line 
inspection points. 

The same slricl safely instirnnee measures that guide 
C-119 inspections are apj'tieil equally to its new* 
nssembly-linc male, tlie Faircllild-lmill C-12.S. 

Togcllier, they arc icslimoninls to .\ir Force quality standards 
and Fairchild Quality Conirul and I’roduclion. 





World’s largest high-alloy weld is 67 square inches... 

IT’S BEING DONE AT CLEVELAND PNEUMATIC 


III a bliiuliiig shower of sparks two solid steel 
railroad car axles can be welded into one 
kiigdi in only 108 seconds . . . or . . . 

Two lieavy-wall alloy steel tubes 20" in 
diaiiittcr, 1 " wall, can i>e joined with a u-ekl 
that is actually as strong as the tube walls. 

In the Cleveland Pneumatic plant, the world's 
largest and most powerful general-purpose 
llasli-butt electric-resistance welding ntaciiitie 
is now at work joining aircraft components. 
This machine can butt weld high-alloy steel 
pieces having a total cross-secttoital area of 
as much as 67 square inches. With low-carbon 


material, this area can be as large as 100 
square inches. 

A limited amount of this niachiiie's extra 
time is availaitic now on a contiact basis. It 
can be useful to maitufacturcrs who have the 
proiilctn of getting highest-quality large-area 
welds on high-alloy steels at low imit cost. 
Write for Booklet D-64, 
wiiich describes this ma- 
chine and its capacities, and 
also tells you how our 
Contract Welding Depart- 



Cleveland Pneumatic 

7^o€ C. tVtLAHP i7oHir| 
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SAS Ready to Fly Polar Route to Tokyo 



* All operational problems 
solved, executive says. 

• Japanese air agreement 
clears political barriers. 

By A. W. Jessup 

(McCraw-HilJ World News) 

Tokyo— Scandinavian Airlines System 
lias licked all operational problems on 
the proposed Europe-Far East polar 
route and may begin scheduled flights 
by next spring, SAS executive vice presi- 
dent Per M. Backe reports. 

He says the second trial flight last 
month between Scandinavia and Tokyo 
proved to the airline’s satisfaction that 
its transpolar route is ready. 

^Safe Service— Navigational systems are 
dci'cloped enough, using the grid sys- 
tem and the Bendix "Polar Path" gyro 
compass to make the route as safe as 
any in the world, says Backe. 

He discounts the cflecc of occasional 
radio blackouts that result from atmos- 
pheric disturbances over the polar re- 
gions, In the Scst place, these accurately 
ace forecast two days in advance, 
so schedules can be canceled if neces- 
sary. He believes, however, that can- 
celations rarely would be necessary. 

The longest blackouts are seldom 
more than three hours, and he sees no 
reason why planes should not fly over 
a route where they seldom would be 
more than an hour from some Canadian 
or U.S. air installation in America's Far 
North— even with occasional radio 

Weather is not considered any prob- 
lem by SAS. The airline expects year- 
round conditions will be superior to 
.my other route from Europe to the 
Pacific regions. All across the polar 
region, there is a clean dry air, with 
none of the up and down ait currents 
of the temperate and tropical zones. 
In addition, there are no mountains, 

► 32-Hr. Flight— The DC-6B flight from 
Oslo-via Bodoe, Norway, Fairbanks, 
Alaska, and Shemya— to 'Eokyo took 32 
hours flying time, including a diver- 
sionary arc over the North Pole. Nor- 
mally, the Pole would not be a check 
point. 

Flying time by tegular routes from 
Europe to Tokyo, covering 2,400 addi- 
tional nautical miles, is 44 hours. 

In addition to chopping flight hours, 
SAS expects less ground time will be 
necessary. There are only three stops 
between Oslo or Copenhagen and 


Tokyo “over the Pole." With less air 
traffic, better weather conditions and 
probably less red tape, ground time for 
the trip mav be kept to less than four 
hours. At least eight hours are requited 
via the Middle East and South Asia. 

The through passenger to Tokyo and 
East Asia also may find the stops more 
pleasant. The cleanliness of north Nor- 
way and Alaska are in distinct contrast 
with the tropical route, 

► JAL Interest— No political problems 
loom for this operation. The bilateral 
agreements of the three Scandinavian 
countries and Japan include the polar 
routes. All SAS has to do is have the 
necessary letters passed to the Japanese 
government. 

Japan Air Lines, of course, enjoys 
reciprocal routes over the polar regions 
to the Scandinavian countries. JAL is 
interested but does not expect to try 
transpolar flights until its trans-Pacific 
and Orient region lines are developed 
more solidly, 

► USAF TTireat— About the only op- 
erational problem SAS faces is the 
U.S. Air Force threat to close down 
operations at Shemva in the Aleutians. 


This would force some revision of the 
airline's plans to fly via Fairbanks and 

Northwest Orient Airlines also would 
be affected by this possible curtailment. 

The SAS return night went via Cold 
Bay at the base of the Aleutian chain 
to examine its possibilities as a base. 

► Easy Haul— I..ater, when S.AS receives 
its DC-7 s, it may make the Europe-to- 
Tokyo hop in three flights, stopping 
only at Bodoe and Fairbanks. 

From Tokyo to Europe, this should 
be an easy haul. Winds over the North 
Pacific are favorable for this flight. But 
Iieadwinds increase the Fairbanks- 
Tokyo flight by two hours over the 
Tokyo-Fairbanks hop. 

Some Japanese are apprehensive 
about the risks and dangers of the polar 

Backe suggests that the Eskimos 
probably are less dangerous than sharks 
in certain of the ocean regions. 

He also claims that there would be 
less difficulty "ditching” on the ice 
than in the ocean. And, the SAS execu- 
tive adds, few passenger aircraft have 
ditched anyway. 
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CAB Awaits AA Crew Time Reply 


Civil Aeronautics Board last week 
awaited a reply from American Airlines 
to "satisfy tfio complaint" of Civil 
Aeronautics Administration that AA be 
forced to halt osertinie operation of its 
east-west nonstop DC-7s. 

American's westbound DC-7 flights 
are operating beyond the S-hr. limit for 
single crews set by Civil Air Regula- 
tions. As of May 31, the airline has 
been unable to meet CA\ Administra- 
tor Fred B. Lee's stipulation that it 
must operate half of its westbound non- 
stop flights within 8 hr. between April 
20 and Julv 1 (Aviation Week June 7, 
p. 112). AA’s schedule is 7 hr. 53 min. 
► Gurney Letter— C.AA believes that, 
even though American could not keep 
nitliin its schedule during the winter 
season, perhaps the more moderate 
summer climate would make such an 
operation feasible. 

In a letter to American president 
C. R. Smith, C.AB Chairman Chan 
Gurney says that since C.VA’s com- 
plaint ‘‘requests neither a proceeding 
for the enforcement of economic regu- 
latory provisions of the Act or regu- 
lations issued thereunder, or for sus- 
pension or relocation . . . the procedure 
to be followed in relation thereto is 
not specificallv prescribed by the 
Board's rules of practice. 

"It does appear, however, that , . . 
American Airlines is entitled to an 

S ortunity to satisfv the complaint 
>te the Board determines whether 
to proceed with a fonnal investigation." 

Gumoy savs the Board will deter- 
mine what action must then be taken 
to ‘‘achieve compliance with the Act." 
► July 1 Dcadlinc-CAB has yet to de- 
cide on a waiver American requested to 
permit it to continue DC-7 operation 
beyond the 8-hr. limit. United and 
Trans World .Airlines have joined 
AA in asking for extension to 12 hr., 
the limit for international operations. 

In that connection, the Board al- 
ready has announced it is considering 
amending the regulations to extend the 
8-hr. domestic flight time limitation to 
12 hr, for nonstop transcontinental 
flights with three crew members. Com- 
ments will be accepted until July 1. 
► Pilot Fati^e?— Air Line Pilots Assn, 
claims that if pilots are permitted to flv 
12 hr. a day, it would mean a 16-ht. 
working da\'. Al.PA has told CAB it 
would "declaim responsibility for acci- 
dents resulting from ovcr-fatigiie-limits 

The pilots’ union charges that Amer- 
ican has been violating the regulations 
for six months. The government failed 
to put a stop to it until pilots insisted 
and ,\A then attempted to have the 
regulation changed "to make legal thcii 
illegal operation," says ALPA. 


New TWA Nonstop 

Application for two nonstop coast-to- 
coast flights— New York.Los lAngeles 

last week by Trarus World Airlines with 
Civil Aeroiiaub'cs Board. 

Scheduled time fur the New Yotk- 
Los Angeles flight was listed by TWA 
at 7 hr. 35 min. I'l^ht time for the 
other route, San Fiancisco-New York, 
wash’sted at 7 hr. 33 min. 

TW.A’s proposed fl^hl time for New 
York to Los .\ngclcs was called a "paper 
schedule" by the Air Line Pilots Assn. 
"'Iliis preposterous disregard for Civil 
Air Regulations is obviously engendered 
by American AixUncs’ disregard for gov- 

of what w e mav n])ect if the situation 
continues," ALFA said in an official 
complaint to the Board, 

'The airline said operations personnel 
calculated the schedules so that they 
can be met. TW.\ has bccir flying the 
castbmmd Los Angeles-New York leg 
since last October and reports the 
flights have equalled or bettered the 
scheduled time for both eastbound and 
westbound routes of 7 hr. 33 min. 


“Should these waivers be granted and 
an accident occur when the pilot has 
flown in excess by being scheduled un- 
der a waiver," says C. N. Sayen, ALPA 
president, "it is presumed that the find- 
ing might be ‘pilot error.’ 

“We suggest that the error will not 
have been the pilot’s and the responsi- 
bility must be assumed by those who 
would permit such a situation to arise." 


CAB Cuts $2 Million 
From Braniff Subsidy 

Civil Aeronautics Board has given the 
first demonstration of a firm policy 
against reverting self-sustaining airlines 
to subsidy in an order reducing Braniff 
Airways’ claim for 1954 domestic air- 
mail pay from S4.4 million to S2.3 mil- 

The Board makes these findings; 

• Recommends against any subsidy al- 
location for Braniff’s Route 9, which 
went off subsidy Oct. 1, 1951, but 
concedes that a "maximum subsidy" of 
$310,000 "might be claimed" by the 
carrier for this route. 

• Proposes a subsidy allocation of $1.- 

366,000 for Braniff Routes 26, 48, and 
106, which represent the operations of 


Mid-Continent Airlines prior to the 
merger of the two carriers. The alloca- 
tion, CAB says, is $203,000 less than 
the annual subsidy paid to Mid-Conti- 
nent immediately prior to the merger. 
• Disallows mail pay and subsidy re- 
sulting from replacement of DC-3s. 
DC-4s and Convair 240s in BianilFs 
fleet with Convair 340s. The Board 
bases its computations on seven DC-4s 
(which Braniff owns but is not operat- 
ing in scheduled services) instead of 
seven 540s (in actual operations). The 
airline’s domestic fleet consists of 24 
DC- 5s, 23 Convair 340s and fourDC-6s. 

Following the precedent set in the 
Pioneer Airlines case against underwrit- 
ing new equipment with subsidy, CAB 
declares: , . TTie acquisition and in- 

troduction into revenue service of 23 
Convair 340s within a relatively short 
period of time has resulted in a sub- 
stantial increase in mail pay require- 
ments over the level which would have 
obtained had a lesser number of Convair 
340s been acquired and had some of 
the aircraft retired been continued in 

“It is settled Board policy . . . that 
equipment substitutions of this charac- 
ter which result in an unwarranted in- 
crease in subsidy requirements, will not 
be underwritten with increase mail 

l^e Board estimates that S959.0D0 
of the total mail pay of 52.325.000 pro- 
posed for Braniff for 1954 is service mail 
pay. leaving the SI. 366, 000 subsidy for 
former Mid-Continent operations. 

CAB Asks Subsidy 
Offset Legislation 

Civil Aeronautics Board has urged 
Congress to pass legislation that would 
permit it to continue its practice of 
setting different mail pay rates for sepa- 
rate divisions of airlines. 

A Supreme Court deci.sion in the 
Delta-CdrS Air Lines case rendered the 
practice illegal. Denying the carrier 

S654.000 back mail pay, the court de- 
clared that under the 1938 Civil Aero- 
nautics -Act subsidy must be measured 
by the ‘‘entirety" of a line’s operation. 

'Diis would require that earnings of 
one division of a carrier offset the sub- 
sidv requirement of another division. 

Endorsing a bill introduced by Sen. 
Pat McCarran that would authorize the 
Board to establish different rates “for 
different classes of services, including 
different operational or geogmphical di- 
visions,” CAB Chairman Chan Gurney 
reported to Senate Interstate and For- 
eign Commerce Committee: ‘‘The 
Board is in favor of this amendment 
since it believes that from the point of 
shew of air carrier economics its former 
practice was sound and in the best in- 
terests of air transportation.” 
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Douglas Forecasts 
100-Passeiiger Jet 

Los Angeles— I'tom current jet engine 
dcrelopmcnfs will evolve commercial 
jet transports with a takeoff weight of 

250,000 lb. and ability to carry 75 to 
100 passengers nonstop to Europe, 
forecasts Donald AV, Douglas, Jr., vice 
president of Douglas -Aircraft Co. 

At a luncheon meeting in honor of 
Airlines Da\- at tlic Dountown Opti- 
mists’ Club of Los Angeles, Douglas 


told of l\\.> new t\pcs of turboprop air- 
planes he predicts will be flying com- 
mercially within the next 10 years: 
a .A small- to iiiediiim-sizc plane for 
short-range operations tliat will carry 
50 to 73 passengers up to 450 mph. 

• 400,000-Ib. transport capable of 

carrying heasy cargo loads or large 
mimbets of aircoach passengers at low 
rates over long ranges. 

"Die airline industry will not, and 
must not. become complacent for its 
ultiiiiatc destiny has by no means been 
reached,” Douglas says. 



Colombia Building 
Five Big Airports 

(McGraw-Hill World News) 


Bogota, Colombia— .A 521-million 
S25-million airport development pto- 
gram. which will result in five terminals 
capable of handling heavy air transports, 
has been started bv this country. 

The new airport construction in- 
cludes: , ., 

• Bc^ota International Airi>ott.S12 mil- 

!ion-S16 million for a four-to-five-year 
project on which work b<^an June 15. 
Two parallel runways, c-acli more than 
11.800 ft. long, will be constructed. 

• Cali International Airport, where 
work also started June 13 on this $6- 
million project. .A 9,500-ft. mnway 
will be laid down here. 

• Barraucabermeja near the large oil- 
fields on the Magdalena River. .A 6.000- 
ft. runway is planned. Construction, 
estimated at S2 million, began June 13. 

• Island of San Andres in tlie Catib- 
l>ean Sea, 5600.000. Work is sdicduled 
to begin in August, with plans includ- 
ing a 6.000-ft, Tunway- 

• Leticia International .Airport. S600.- 


lATA Unit to Study 
Airline Copter Use 

International .Air 'I’tanspott Associa- 
tion lias formed a helicopter committee 
as a "task force" to handle legislative 
and regulatory problems faced by 
rotarv-wiiig transport operators. 

■Die committee, an industry-wide 
group, will try to s|)ced the possible 
carl' use of helicopters on international 
mutes. It also will seek standardiz.i- 
tion and simplification of the aircraft. 

.A third field of activity, launched 
in 1953 at the lATA conference on 
helicopters at Puerto Rico, will be to 
dc'X'lop airline views on what is re- 
quired of the designer and mamifac- 
tarcr of transport helicopters. 

New ICAO Officers 

Montreal— International Civil Avia- 
tion Organization has elected Walter J. 
Binaghi of Argentina as president of its 
eighth assembly, now in session here. 

New vice president: E. -A. Gibson, 
N'c'v Zealand’s director of civil aviation: 
group Capt. I. II. Gaz-arine. director 
general of Egypt’s Civil Aviation De- 
partment; K. T. B. Koskcnkyla. Civil 
.Aviation Director for Finland, and Col. 
J. Tellez, Colombia. 

C. \V. Evans. Undersecretary to Brit- 
ain’s Minister of Transport and Civil 
Aviation, has been elected chairman of 
the administrative commission. 


TWA Makes Strong Bid for Denver 

Damon says his airline is ‘tailor-made’ to city’s needs, 
claims approval would bolster transcontinental system. 


General realignment of the parallel 
east-west transcontinental air routes of 
domestic U. S. airlines may result from 
the Denver service case now in the 
hearing stage before Civil Aeronautics 
Board examiner Ferdinand D. Moran. 
Crux of the case is additional service 
to Denver. Trans World Airlines 
planted the seed of the route case in 
194S when it asked the Board to add 
Denver to its routes between Chicago 
and Kansas City and California. 

American Airlines entered the case 
to request Denver also, and United 
Air Lines, which serves Denver, count- 
ered with an application to serve Kan- 
sas City and other TWA and AA routes 
to the east. 

► Tailor-Made' Service— Ralpli S. Da- 
mon. TWA president, told the exam- 
iner in the current heating that Denver 
is mote dependent upon ait transpor- 
tation than anv city of comparable 
or near comparable siM in the U. S. 
He claims existing air service is in- 
sufficient to saKsw present demands, 
“let alone the expanding needs of the 

TWA's proposal, he says, is "taiiot' 
made to Denver's requirements” and 
provides new or competitive service to 
the most important traffic markets in 
which the Colorado capital maintains 
strong interest. He calls Denver and 
the Rocky Mountain area “one of the 
fastest growing regions in the nation.” 

► Aircoach Potential— Damon says ap- 
proval of Trans World's application 
would make available the first one-car- 
rier service between Denver and a score 
of major cities— including Pittsburgh, 
Columbus, Dayton, Cincinnati, Indian- 
apolis, Louisville and St. Louis. He 
adds that "nVA also would offer a 
much-needed competitive service to 
seven of Denver's 10 leading traffic cen- 
ters. He names New York. Washing- 
ton, Philadelphia. Chicago, Kansas City, 
Los Angeles and San Francisco. 

Board approval also would provide 
the first aircoach service between Den- 
ver and Los Angeles, Kansas City, St. 
Louis, Cincinnati and Pittsbuigh, Da- 

TWA firmly is convinced, the air- 
line president reports, that the greatest 
opportunity for expansion in the air 
industry lies in the aircoach field. With 
the trmendous potential in Denver, 
he adds, Trans World would develop 
this market to the fullest extent pos- 
sible "as it has done so successfully 
in other cities.’’ He claims Denver has 
received only a limited amount of tourist 
service from United. 


► Route Balance— As to AA’s applica- 
tion. Damon says “It is unthinkaole to 
me that the CaB would further en- 
hance American's dominant position 
by extending its territory northward 
in the Rocky Mountain area from El 
Paso to Denver.” He claims any 
semblance of balance in the transconti- 
nental route structure would be com- 
pletely destroyed if American's appli- 
cation were approved. 

“There is a notable deficiency in the 
transcontinental pattern which the 
CAB should be careful not to aggravate 
bv its decision in this proceeding,” 
Damon warns. "Any action strength- 
ening TWA would effect a sounder 
transcontinental system; and, con- 
versely, any action giving further 
strength to United or American Air- 
lines at the expense of TWA would 
seriously weaken this system.” 

Integration of Denver into its system 
network, he says, would be done with 
an absolute minimum of expense since 
practically no new mileage would be 
involved. TWA today flies almost 
directly over Denver on its coast-to- 
coast nonstop flights, he points out. 

► Operation Plan— E. O. Cocke, TWA’s 
vice ptesident-sales, reports that if the 
Board approves Trans World's appli- 
cation, the airline is prepared to operate 
eight roundtrips daily to Denver. 

TTiis would include three Constel- 
lation aircoach flights, with express 
service to Los Angeles, Oakland, San 
Francisco, Kansas City, St. Louis, 
Chicago, Pittsburgh, Washington and 
New York. 

► Contestants— Major parties involved; 

TWA, American, Continental Ait 

Lines and nonsked, North American 
Airlines requesting transcontinental 
service through Denver on their re- 
spective routes from Chicago and Kan- 
sas City to Los Angeles and San Fran- 

TWA now operates between Chi- 
cago and Kansas City and from both 
cities to Los Angeles and San Fran- 
cisco. American flies Chicago-Los 
Angeles, Continental operates Kansas 
City-Denvet. 

Braniff Airways, requesting a Kansas 
City-Denver route. It now flies Chi- 
cago-Kansas City. 

United, requesting American and 
TWA routes to the east because the 
other airlines seek to duplicate UAL's 
service through Denver. 

Western Air Lines, requesting re- 
certification on the Denvet-San Fran- 
cisco route it originally sold to United. 

► Rail Intervention— CAB has turned 


down the joint application of Atchison, 
Topeka & Santa Fe Railway Co., Bur- 
lington & Quincy Railroad Co., Chi- 
cago Sr Northwestern Railway Co., 
Rock Island & Pacific Railroad Co., 
Denver fir Rio Grande Western Rail- 
road Co., Union Pacific Railroad Co. 
and Port of New York Authority to 
intervene in the case. The Board claims 
the railroads' application was not filed 
in time and “that in the interest of 
keeping the proceeding within reason- 
able bounds, formal interventions have 
been granted only to those cities and 
organizations representing them which 
will be directly affected by the route 
extensions that may be authorized in 
the case.” 

► Other Participants— Before hearings 
conclude in Washington, examiner 
Moran will hear testimony from all 
of the major participants in the case— 
as well as Eastern, Frontier and Capi- 
tal Airlines, which seek various inter- 
changes and route extensions related 
to Denver service. 

Last August, examiner Moran cut 
applications in the case from 17 to 
seven in an effort to speed up the long- 
hanging proceeding (Aviatiok Week 
Aug. 24, 1953, p. 48). Those severed 
from the case will be handled separately. 

AA Stresses Need 
For Shorthaul Liner 

Sound national policy requires a 
substantial network of local aviation 
services, but the air transport industry 
must have efficient shorthaul aircraft to 
meet that need, William Littlewood, 
American Airlines vice president-equip- 
ment and development, believes. 

Littlewood says equipment to pro- 
vide local service should be neither too 
large nor too complex. The airplane he 
envisions would not be burdened with 
such luxuries as pressurization and 
higher cruising speed than necessary. 

IJttlcwood directed his remarks to a 
meeting of the Society of Automotive 
Engineers on tire West Coast recently. 

► Reducing Unit Cost— Talk of a suc- 
cessor to the DC-3, he says, merely has 
been “optimistic hope that some wave 
of the wand would produce an airplane 
which would provide efficient, economi- 
cal transportation for short-distance 

"The only wav to promise substantial 
unit cost reductions has been to in- 
crease the size of the unit,” says Little- 
wood. "This, of course, is a very fine 
method of reducing unit costs, provid- 
ing bigger loads are available to be car- 
ried and a satisfactory load factor can 
be achieved.” 

However, he adds, "to serve the al- 
ways-present fringe of air travel market 
between communities, which will con- 
tinue to provide only a limited amount 
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Skeds Praise ACC Policy Study 

But ACTA voices strong opposition to review, calls it 
a ‘tombstone’ chiseled for nonskeds by trunklines. 


of travel potential, loads in many in- 
stances must necessarily be small and 
the economic dangers of too large a 
flight unit immediately become appar- 
ent. The indicated dollar cost of such 
replacement units is, in manv cases, far 
out of line with the available capital." 

► Opportunity— Littlewood maintains 

that there is plenty of opportunity for 
development of satisfactory helieopten 
to serve vast numbers of communities 
without airports, as well as to provide 
transportation needs of metropolitan 

In the next 50 yeara, air travelers 
will be flying faster and higher, he says. 
Air transports will carry more passengers 
and goods mote safely, more reliably, 
mote comfortably and at a lower cost, 
predicts Littlewood. 

Objectives to be reached before that 
happens, he says, are; 

• Better ways and guides for getting to 
initial collecting and departure points. 

• More efficient and effective reserva- 
tions systems to handle the future loads. 

• Abolishment, perhaps, of reservation 
systems for local travel, 

• Simplified ticketing services. 

• More efficient and less burdensome 
baggage handling and facilities. 

• Better handling of passengers and 
Iheir problems at airport terminals. 

"It is my conviction.” Littlewood savs, 
"that as our airport activity increases 
and as our airplanes and passenger load 
units grow in size, we must separate our 
docked airplanes from the loading sta- 
tions. There must be provided, pos- 
sibly, a suitable mobile ground transpor- 
tation link between the two to mini- 
mize airport foot travel distances and to 
cope with the increasing dockage and 
handling problems of more and larger 
airplanes.” 

► Powetplant Question— Long-range do- 
mestic and international transports 
should expect to cruise dose to 600 
mph- by 1965, he says, adding that this 
is consistent with past rates of develop- 
ment and appears posstble with known 
techniques. 

Whether such transports will be 
powered by jets, by-pass-type engines or 
turboprops is a question, the AA execu- 
tive adds. 

"I can't help expressing a great regret 
that there are not in this country under 
intensive development more suitable 
types of engines to powxn possi'ble fu- 
ture transport and long-range military 
aircraft," Littlewood savs, “Neglect of 
such possibilities points up a serious de- 
ficiency in our national aviation techni- 
cal development program since the 

He ,scores the U. S. for not having a 
national aviation development program 
“as our British cousins have had. The 
results have been disappointing and dis- 
couraging in this area of vaunted Amer- 
ican superiority,” 


General approval marks scheduled air- 
line industry reaction to the Air Co- 
ordinating Committee's Civil Air Policy 
Review. But hard-hit nonskeds dissent 
vigorously. 

"Now we know where we're headed," 
states one airline president, typifying 
attitude of the skeds. 

► 'Men vs. Boys’— With few dissenting, 
scheduled airline officials on the whole 
ate strong in the praise of the new 
policy, calling it a firm stand by the 
Administration that will “separate the 
men from the boys” and “considerably 
lessen the subsidy burden to the U. S. 

'l^veral concede there are parts of the 
report that are not all they would like 
them to be, whrle others note that the 
"get tough" policy will hurt some of 
the smaller carriers. But there seems to 
be general agreement that the overall 
policy will be a tremendous force in 
strengthening the airline industry. 

► ‘Sensible Policy’— American Airlines’ 
president C, R. Smith makes this typical 
statement: "ACC has performed a great 

E ublic service in preparing a most sensi- 
le consensus of government policy in 
the field of air transportation. 

"Whether you agree with each and 
all of the specific objectives, it is dif- 
ficult to conclude other than that U. S. 
aviation and the U. S. will be substan- 
tially benefited by this monumental ac- 
complishment.” 

Smith also says the government's ob- 
jectives with regard to air transportation 
now are perfectly clear, a situation that 
never has really existed in the historv 
of the airline industry. 

W. A. Patterson, United .\ir Lines 
president, told Aviation Week that in 
general he felt the report was constme- 
tive and would advance commercial 
aviation. He referred especialiv to pro- 
posed policy toward nonscheduled air 

► ‘Common Sense’— On the interna- 
tional side. Pan American World Air- 
ways’ executive vice president. Samuel 
F. Pryor, Jr., calls the report the "most 
common sense approach to air transpor- 
tation problems that has come from 
government in many years. 

Pryor notes that it is "mo.st timelv" 
due to increased competition in all 
parts of the world. 

The all-freight picture looks good, 
too. in the eyes of Seaboard & Western 
Airlines, Commenting on the report. 
Seaboard president Raymond A. Nor- 
den says it "provides a solid foundation 
for tbe immediate as well as long-range 
growth of the international air cargo 


industiy on an economically sound 

Norden adds that implementation of 
the four-point air cargo portion of the 
program would “impart to the industry 
a stability and security which would pro- 
vide economic benefits to the ta.xpayer 
as well as to the shipping public.” 

► Nonsked ‘Tombstone’— The only 
strong dissenting voice in the industiy 
is that of the Air Coach Transport 
Assn., taking issue with the strict policy 
advocated for nonscheduled airlines. 

Noting the widespread use of the 
term "milestone in tne history of avia- 
tion” when referring to the rqiort, 
ACT.\ calls it a "tombstone with an 
epitaph for little business chiseled deep 
by henchmen of the big trunklines." 

The organization holds that nonskeds 
are slapped with hostile statements con- 
cerning route-type service and sale of 
tickets to individuals. 

► CAB Position— ACT.4 emphasizes 
that Civil Aeronautics Board abstained 
from taking part in tlie nonsked section 
of the report so as not to pre-judge pend- 
ing cases, such as the large irregular 
carrier investigation. 

Indications are. howei'er, that CAB 
also Mill have to revise its position on 
many major issues and adjust its think- 
ing on others. Observers feel that Board 
members will "think twice” before go- 
ing against established administration 
pbliei’, especially when thev think in 
terms of reappointment. — FS 

ALFA Asks Revision 
Of CAB Crash Report 

Air Line Pilots Assn, has petitioned 
Civil Aeronautics Board to reconsider 
the evidence obtained in the investiga- 
tion of the crash of a Pan American 
World Airways DC-4 off San fuan, 
P. R„ Apr. 11, 1952 (.WiATiON Week 
Apr. 21. 1952, p. 14). 

The Board, in its final report Sept. 
23, 1952, criticized the technique of 
Capt. John C. Bum. pilot of the air- 
craft. 

► Desk Quarteibacks-Criticism of the 
pilot is not sustained by fhe record, 
ALFA maintains. The union is re- 
questing either reconsideration and re- 
vision of the CAB's report or an op- 
portunity for oral argument of the case. 

“It is one thing to be the pilot in 
command, making almost instant deci- 
sions in a dire emergency and executing 
these decisions widl machine-like pre- 
cision.” the union says- 

“It is quite another thing for a group 
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with limited piloting cxpeticiite to 
c|iiarlcrback the pilot’s actions from the 
comfort of their desk chairs, reading the 
impersonal record of such happening.” 

► Persistent Action— Inrcstigators found 
one cause of the crash, in which 52 per- 
sons died, to be “the persistent action 
of the captain in attempting to re-es- 
tablish a climb without using all avail- 
able power, following the critical loss 
of power to another engine. 

"This resulted.” the report sa\-s, “in 
n nose-high attitude, progressive loss of 
air speed and the settling of the aircraft 
at tOT lo« an altitude to effect rccov- 

► Undeveloped I'actS?— Citing various 
sections of Pan .American's DC-4 opera- 
tional manual, .AI.P.A proposes to pros’e 
Bum did all he could to save his aircraft. 

"In arriring at its conclusions with 
respect to the probable cause of the ac- 
cident . . savs AI.P.A. “Nothing in 
the Board’s report would indicate that 
it took into account the problciii of 
fuel flow or temperature and humiditv 
accountabilitv." However, the organiza- 
tion adds, “it is commonly acknowl- 
edged that these factors often account 
for lack of liorscpowcr availability," 

lire captain followed all recom- 
mended procedures proiiipHv and cor- 
recth, the union maintains. It is “ca- 
pricious for the Board to fasten this 
stigma ii|)On Capt. Burn in the face of 
facts left cntirelv undcscloped by its 
ins'cstigation." 


CAB ORDERS 


(May 20-26^ 

APPRON’KD: 

Dtscussioiu between American .Airlines 
and Trans World Airlines and other air 
carriers of a proposed contract to be en. 
tered into with Air Force to govern partici- 
pation in the Civil Resene ,\ir Fleet. 

Intercompanv agreements between Capi 
hi .Airlines and .Mlcghcny Airlines and vari- 
ous other ait carriers. 

Mail vote of Traffic Conference 2 of the 
International Ait Transport .Assn, relating 
to agreements between Pan .American World 
Ainvays and various other air carriers on 
first-class and aircoach fares to points in 
Central .Africa and the northern United 
Kingdom and Stavanger. Norway. 
DISAPPROVED: 

Fare changes proposed by Pan American 
World .Airways and various other air carriers 
for Brazilian service as adopted bv mail vote 
of Traffic Conference 1 of I.AT.A. 
GRANTED: 

Central Airlines permission to omit serv- 
ice at Woodward, Okla. 

Biaiiiff .Aitwavs a 90 Jay exemption to pro- 
vide free transportation on a maximum of 
10 flights for Cordon Osiatt, a Lear, Inc., 
cii|incer. for the purpose of inflight observa- 
tion. testing and adjusting of the Lear 


L-5 autopilot installed on Convait aircraft. 

Seaboard & Western Airlines an exemp- 
tion to pemiit transport of a student on a 
cargo flight from New York to Frankfurt 
and return to gather thesis material. 

Frontier Airlines and Continental Air 
Lines permission to sen*e Pueblo, Colo., 
beginning June 1 through tegular use of 
Pueblo Municipal Airport No. 2. 
ORDERED: 

An invcsb'gation to determine whether 
-Alaska Airlines’ proposed rates, charges, and 
provisions on airplane engines, instruments 
and parts from Fairbanks to Seattle arc un- 
just, unreasonable, or unduly prejudicial. 

-An investigation of Northern Consoli- 
dated Airlines' proposal to establish group 
vacation fares between points in .\lasto. 
DENIED: 

.American Airlines’ application to serve 
Niagara Falls. N. Y., through Buffalo 
Municipal Airport. 


(May 27-June 5) 


DENIFJ3 

Application nl Grcciisboro-IIigh Point 
(N. C.) .Airport .Authority requesting the two 
cities be included in the group of inidsvay 
cities selected by CAB for special eonsideta- 
lion as to their service needs to and from 
northeastern cities and the Oklahoma-Texas- 
Loiiisiana cities involved in the additional 
Southwest-Northeast service case. 

Acme Ait Cargo’s petition to intervene in 
the application of Tu>a Cuban Express 
Corp. for a foreign air carrier permit author- 
izing indirect air transpoilatioii from and to 
points in the U. S. and Havana, Cuba. 

United .Ait I.ines’ application for tempo- 
ran' exemption to permit scheduled nonstop 
air service for persons, property and mail be- 
Neen Portland. Ore., and Cliicago. 


GRANTED: 

Flving Tiger Line an exemption to permit 
nperjtion of one flight from Brussels, Bel- 
gium, to New York, June 1. 

Pioneer Air Lines authority to omit serv- 
ice at Big Spring, Snyder and Sivectsvatei, 
Tex., on all flights operated between Mid- 
bud-Odessa and Abilene, Tex., in excess of 
two roundtrips daily, provided that any flight 
operated between Midland-Odessa and Ft. 
Worth or Dallas shall serve .Abilene and one 
f'thcr citv as intermediate points. 

Se-abo-jtd dr Western Airlines exemption 
to permit one toundtrip flight between New 
A’ork and Beirut, Lebanon, for a group of 
Roman Catholic pilgrims. 

FJgar A. Stewart, doing business as 
Stewart Air Service, an exemption to enable 
the line to operate one flight from Los An- 
geles to Nanaimo, B. C., Canada. 

.-Alaska Airlines temporary exemption to 
enable the carrier to serve Andrcafski, Alaska, 
as an intermediate point between Pitkas 
Point and Mountain A'iibge on its Bethel- 
Unalakleet route until 60 dax-s after C.AB’s 
final decision on .Alaska’s application for 
amendment of its certificate to include 
Andrcafski. 

Mohawk Airlines permi.ssion to use Gross- 
ingcr .Airport in serving Liberh-Monticello, 
N. Y. 


Pan American-Gtace Airways temporary 
exemption to serve La Pax. Bolis'ia, and 
cither or both Antofagasta and Santiago, 
Chile, on the same flight for one vear. 


Greensbnto-High Point (N. C.) Airport 
-Authority, Memphis chamber of coniniet«, 
Tennessee Bureau of Aeronautics and city 
and chamber of commerce of Jackson. Miss., 
leave to intervene in the additional South- 
west-Northeast service case. 

Transoccan Air Lines exemption to per- 
mit it to operate one toundtrip between New 
York and Beirut. Lebanon, July 1. 
APPROVED: 

Intercompany agreements between .Ameti 
can -Airlines and Continental Air Lines and 


Agreement hied by l->clta, Branin, iva- 
tional. Pan American and various foreign air- 
lines relating to the articles of association of 
the .Air Transport Assn, of Cuba. 
DEFERRED: 

Until Sept. 1, action on Btanifl Airways 
rcxiiicst for temporary suspension of service 
at Norfolk. Neb., until June 30. 1956. 

Unfit after .Aug. 15, action on BianilTs 
application lor temporary suspension of serv- 
ice at Austin-Albert Lea and Owatonna- 
Faribault- Waseca, Minn., for the duration of 
its temporarv authorization to serve them. 

Until Sept. 1. Branifl's application for 
temporary suspension of service between 
Sioux Fails. S- D-, and Fargo, N. D., via the 
intermediate points BtooBngs and Water- 
town. S. D., until June 30, 1956. 


AUTHORIZED: 

Btanifl Airways to suspend service tempo- 
rarily at Ponca City, Okla., and Topeka. 
Kan.: to suspend service temporarily at Gal- 
veston, Tex., until 60 days after final de- 
cision in renewal proceedings of the tempo 
taty certificate of Trans-Texas .Airways. 

Pan American-Gtace Airways temporary 
suspension of serx-ice at Chiebyo, Peru, and 
at Mlta, Argentina. 

SUSPENDED: 

Letters of icgistration of Coastal Carra 
Co.. Monarch Air Service and AVotld Wide 
Airlines, effective June 12. unless the three 
carriers file delinquent reports with the 
Board before June 11. 

Individual exemption of Currev Air 
Transport as an irregular carrier effective 
June 12 unless Currev has filed its delin- 
quent reports with C.-\B by June II. 

Letters of registration of International Ait 
Cargo Express effective June 18 unless the 
airfreight forwarder files financial statements 
due before June 17. 

ORDERED: 

invesfigabon to determine if Pan Ameri- 
can World Airways’ toundtrip charter 
charge of $6,038 for DC-d aircraft between 
San Francisco and Naknok, -Alaska, will be 
imiust or unreasonable. 

Reopening of current final mail rate for 
Colonial Airlines’ Bermuda operations. 
AMENDED: 

North Central .Airlines’ temporarv exemp- 
tion to provide service betxseen Chicago and 
Du'utli, Minn., by deleting Green Bay, Wis. 

Flving Tiger Line’s temporary exemption 
to transport farm laborers between the U. S. 
and British West Indies bv adding British 
Guiana and British Honduras to the route. 


CONSOLIDATED: 

Various Board reports, petitions and appli- 
cation.s in Trans-Texas Airways’ ^plication 
for rencss'al of its temporary cerfifirate. 
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SPECIAL SERVICES 

TO THE 



NAVCO. 


lanMrt Flats 


Mine. TEnymtlS-ISI 
OC-3 LODESTAR BEECH 


INSTkUMBNT SERVKE 


ELECTRONIC SPECIALISTS 
CUSTOM INSTALLATIONS OF 

ARC . . 6ENDIX . . COLUNS 
NARCO . . ECLIPSE . . SPERRY 



INSTRUMENTS 

EMERGENCY REPLACEMENT • OVERHAUL • SALE 

Instrument Associotes offers you the services of their CAA approved loboialoties 
for fast overhoul, modification and soles of oviotion instruments. Whether one 
instrument or thousands, our production line facilities for the overhoul of instru- 
ments results in o sovings of both time end money, if your instrument needs ore 
electronic, gyroscopic or pressure, Instrument Associotes con serve you. 

Authorized Soles and Service for 
ECLIPSE — PIONEER • KOLLSMAN • U, S. GAUGE 

L N, SCHWIEN ENG CO. • EXIDE AIRCRAFT BATTERIES 


C0NTKACT0K5 TO V. S. A. F.—U. S. N— DOMINION OF CANADA 

C.A.A. APPFOVeO PfAA/S STATION 5? 
INsrPUNlNTS CLASS I. 2, 3, 4 
AND LIMITIO ACCKSOAIIS 



LIASI AIM AlI^CRAFT? 


CERTAINLY! 

JUST AS EASILY AS YOU 
WOULD RENT A CAR ... . 


We hove o fleet of Douglas DC-3 aircraft availoble for lease by the 
day, week, month, or longer. Most ships ore 21-passenger. Some are 
15-passenger. All are fully equipped for immediate use. Usually 
ovoiloble on short notice. 


OUK LflAfiE PLAN IS VERY FLEXIBLE 
We hare on aircraft anil a plan to meet your indnidual lequirements 
SHIPS AVAILABLE AT OUR BASES IN MIAMI AND FORT WAYNE 


LEEWARD AERONAUTICAL 


INDIANA 


INT'L AIIIPSRT 


FOR SALE 

Douglas— DC-3, DC-4, DC-4 
Convair — 240 
Lockheed — Constellofion 
Beech— D-T8S, C-18S 
Lodestors— Executive Inferior or 
For Conversion 

Phene— wire— Writ* 


SUPER-92 

over 200 mph for your DC'-S 

CAA ADDreveU RlBSP-euirEft-R ercinM elleir 700 
end eialntrnene* mllraor roib wirli 20,000 extr* 
led oerti or —02. Fully InraivhiniMbto with —02 
— teeir weliht, nounti, eewli, lloea. rta, Provrr Oy 
tnruNuidi or houri 01 oreellerl esMutlie oirretlon, 

ENGINE WORKS 



IT A WHITHET 


CONriHENTAL 
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PBY5A Specialists 



Complete Overhaul & Maintenance 
of All Types of Aircraft 

Southern California Aircraft Corp. 


WANTED 

AIRCRAFT PRODUCTS 

EAST COAST DISTRIBUTION 

Group of Soles Engineers (Regis- 
tered Professional Engineers) with 
established contacts, office end 
warehouse, desires to represent 
established manufacturer. 







mi lIM 

foa SALS 








AMERICAN TURBINE ENGINE ^O. 


^We Buy DC-3 and C-47 

U 'iwh Me 

«S,3r£,.KB.K?,M 


BEECHCRAFT C-18S 


UNUSUAL 

OPPORTUNITIES 

eon be found ooeh week 
In the 

SEARCHLIGHT SECTION 
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DESIGN WEIGHT 
ENGINEER 

A Real Opportunity Exists for an 
Experienced Top Caliber Weight 
Engineer to Originate Advanced 
Weight Evaluation and Estimotion 
Methods for Development of Car- 
rier-Based Fighter and Attack 
Aircraft 

Preliminary Design Weight 
Experience Essential 

Write for Interview Appointment to 

ENGINEERING PERSONNEL 
COLUMBUS DIVISION 

North American Aviation, Inc. 

COLUMBUS, OHIO 


Ces^ 

EiVGIIVEEHmG 

DPPDHTraiTIES 

with world's loading productr et 
light cointnerclal airplanes 

for 

* Design Engineers 

* Design Draftsmen 

* Research Engineers 

Send ftefUffl* to 
ImplermtiH Monagtr 

CESSNA AIRCRAFT CO. 

WICHITA, KANSAS 


ENGINEERS 

new aircraft projects 

.RYAN 




iNCIMiERlNC 

©PP>@aTUNlTOi$ 

In the B-47 and B-52 


PROGRAMS 

For Engineers with 3 Years 
or More of Analytical Design 
Experience in 

• Hydraulics 

• Air Conditioning 

• Hear Transfer 

• Thermal Anti-Icing 
Equally Attractive Openings 
for Engineers w/f/i Experi- 
ence in 

• Structural Dynamics 

• Stress Analysis 

• Aircraft Loads 

• Flutter Analysis 



Aerodynamic 

ENGINEER 



Sereral Less Respcnsible 

hsitians ire Also AraWoble 


Send Resume To 

G. R. NORTHROP 

WESTINGHOUSE 

ELECTRIC CORPORATION 


100 
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TRANSONIC, SUPERSONIC & HYPERSONIC 

. . . velocities can be achieved in the various lest cells and wind tunnels 
now nearing completion at the U. S. Air Force's Arnold Engineering 
Development Center. Several laboratories are already in operation, 
and the remainder are approaching their standard pattern of work. 
These unique testing laboratories will probe entirely new fields of 
flight research. 

A number of extremely interesting positions for Engineers, Engi- 
neering Aides and Technicians are now available at the Center which 
is operated for the Air Force by ARO, Inc. 

Position openings are in these General Fields: 

AERODYNAMICS — Structural, Theoretical, Thermodynamic 
INSTRUMENTATION — Electronic, Pressure, Optical 
DESIGN — Aeronautical, Mechanical, Electrical 
OPERATIONS --Ramjet and Turbojet Test and Performance; 
Transonic, Supersonic and l^ersonic Aerodynamic Tests 
For further information write: 

EMPLOYMENT MANAGER, Box 162, TuUahoma, Tennessee 
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Write: H. T. BROOKS, Engineering Personnel 
Department 200 

CONVAIR 

3302 PACIFIC HIWAY 



ENGINEERS 

Attractive Positions 

with 

TEMCO 

IN DALLAS, TEXAS 

For Details See 
JUNE 21 AVIATION WEEK 
or Write 
E. J. HORTON 
Engineering Personnel 
BOX 6191 
DALLAS, TEXAS 


PILOT WANTED 







SKILLED 

PILOTS 

AVAILABLE 

PltOTs SyL OYMtMT^ a WCT 


“Oppartimity" AdTertising 
Think 

“SEARCHLIGHV 

Tint 


lOZ 
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AH business is specialized 

. . . and nothing specializes 




news and ioTomiation you need to 

iTlfi^rou'^y f '™nd^ 



iilP 






DESIGNERS 

CONVAIR 

INVITES YOU TO MAKE YOUR HOME 
IN BEAUTIFUL SAN DIEGO, CALIFORNIA 



PLEASE WRITE 


■ ^nva'ir“36rp«mrHrway^^ AW-6 

San Diego 12, Califomia 


1 
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Increase your range 25% 
- save 40* fuel ! 






EDITORIAL 


British Deliver the Goods! 

Capital Airlines promises British-built turbo-propeller 
transports in regular service by next spring. 

Pan American Airways is standing by its order, 
announced months ago, for British-built Comets. 

A fleet of British-built de Havilland Doves is flying 
in this country as executive aircraft, and their numbers are 
increasing. 

Such an invasion of British products would have been 
unthinkable to most U. S. commercial aviation people a 
short time ago. 

One of the reasons for this unheard-of state of affairs 
is our lack of a national aviation desclopment program, 
as William Littlewood points out. 

Another is that the very dominance of military orders, 
whose myriads of billions of dollars have put us so far 
ahead of the rest of the world in military asdation and 
research, have deprived non-military aviation of its share 
of attention, research and efficient aircraft. 

We ha\’c no feeder airliner. We have no medium- 
range successor to the DC-3. We have one type in the 
300-mph. range, specifically designed for the executive 
aircraft market, and it is based on an earlier design. We 
have further to go in economical cargo aircraft, both 
fast and medium speeds. We have no standard agri- 
cultural plane. Our lightplanes are improving but we are 
told there is enough research data in the files to revolu- 
tionize lightplane design if anvone wanted to do it 
badly enough. 

By our own inaction, how many more projects will we 
leave to the British to deliver the goods? 

Heinemann’s Bantam Bomber 

"Finally, someone had the courage to go out and do 
something about simplicity instead of merely talking 
about it," one of our engineering editors remarked as he 
studied the first photograph of the A4D Skyhawk. 

In this case, the Navy's Bureau of Aeronautics, Douglas 
Aircraft Co., and its El Segundo Division chief engineer, 
Ed Heinemann, deserve the laurels for a bold break with 
recent tradition. 

This remarkable-appearing midget attack plane, 
described elsewhere in this issue, reverses the discouraging 
onward march of ever more complexity, weight and cost 
of modem fighting aircraft that has brought increasing 
consternation to a few thoughtful men in aviation since 
the end of the war. No one has been more outspoken 
about the trend than Ed Heinemann, some of whose 
militant outbursts were published on this page. 

A glance at first photographs released by the Navy 
indicates that this bantam bomber, nicknamed Heine- 
mann’s Hot Rod, must have every engineering trick in 
the trade under its skin. It will need most of them to 
enable enough fuel to be stowed aboard for a coast-to- 
coast nonstop flight, which is reported to be one of its 
design requirements, 

Regardless of how tests come out— and we learn from 


every one of [hem— the Navy, Douglas, and Hciiicmaiiii 
desen’e out plaudits for daring to simplify the modern 
military airplane, and doing it in a big way! They may 
very well be opening a new era in design, production and 
utilization of high-perforaiancc, lightweight jet attack 
planes, bringing significant militarv and industrial 
changes, as well. 

Voluntary Censorship 

For the second time. Aviation Wxek has invoked 
self-censorship involving a major development of a 
sensitive securitv nature. The latest ban has been in 
effect since Apr. 15, and will continue until further 

Aviation Week initiated a 60-day experiment in a 
similar limited, voluntary censorship late in 1951, involv- 
ing the Boeing inter-continental B-52 bomber, This 
period was extended until the middle of 1952, when more 
official information about the big plane was released, and 
Life magazine appeared with other, uncleared infoima- 

The earlier experiment was made in cooperation with 
Secretarv Finletter and the Air Force, after Mr. Finlettcr 
made a special appeal to the press to help keep unauthor- 
ized information about the B-52 "from any potential 
enemy as long as possible." .Aviation Week was then 
the onlv publication which adopted its own voluntary 
censorship poliev. and tor the period published only 
cleared or officiallv released data on the B-52. 

In the current matter, we are withholding from publi- 
cation anv reference to what informed aeronautical 
research officials assure us is a discovery that appears to 
have important possibilities for improving performance 
of certain tx^jes of military aircraft. 

In fact, we are assured, the matter represents a major 
militarx’ and scientific secret. It is generally recognized 
that gradual, piecemeal revelation, at least, of the devel- 
opment is only a matter of time, but these officials tell 
Aviation Week that every day that news of this discovery 
can be kept out of unfriendly hands is important- They 
are not the kind of men to cry "wolP when no major 
securitj- problem exists. 

As our readers know, this magazine lias fought all of 
its life against unnecessary news suppression and secrecy. 
It beliexes in an enlightened public. In a democratic 
way of life a well-informed public must and should have 
access to many facts which would be denied the citizens 
of a dictatorship. Tlierc are times when it is more 
important to infomi our own people than to deny them 
information on the grounds that such information also 
teaches unfriendly powers. 

Unnecessary secrecy and improper controls, howex’er, 
inevitably lead to abuse of power, waste and inefficiency. 

Nevertheless, we concede that occasionally there is a 
matter of unusual importance which should not be 
publicized for brief periods, at least, in the national 
interest. The cunent subject, we believe, is one of those. 

-Robert H. Wood 
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FtGUBES TELL THE STORY; In 3S46, Whittaker designed 
and produced the ylrat motor actuated gate type 
fluid shut-off valve for aircraft- 

To date, Whittaker has delivered over 300,000 valves of 
this type ... to provide on-off and metering control 
of fuels, oils, hydi'auUc fluids, air, acids, and 
everything ebe that /lotos in aircraft I 
Current production b at the rate of 8,000 monthly . . . 
because 100% of the military and commercial aircraft 
(and 7S% of all other aircraft) use Whittaker gate valves. 

Whittaker gate valves average up to 45% lighter than 
conventional valves . . . and that’s mighty important 
when you remember that some planes carry as many 
as 36 shut-off valves! 

The fluid pressure and flow requirements of aircraft 
vary and increase in each new aircraft you design . . . but 
don’t worry I Remember,, . if it flies, Whittaker will 
make the special gate valves it needs! Just call the 
nearest Whittaker field engineering office. 

WM. R. WHITTAKER CO.. LTD. • «1B N. CITRUS AVE. • LOS ANCELES 38. CALIF. • HOLLYWOOD 4-0181 














Top-caliber engineers 
will find exceptional 
ypportunitiex at Maxxon. 
For details, contact G. R. Pratt. 


rMPUTERS translate split-second decisions into instant action 
beyond any human ability ... in bombing, in fire-control, in navigation. 

Maxson has been developing and building these computers for 
nearly twenty years. . 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe.-^ 
cial devices. 

Ask for facilities report. 


CORP 


THE W. L 


460 WEST 34th STREET, NEW YORK 


